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:‘.‘7‘ Introduction to ProcessPlugins

ProcessPlugins:

* Engineers with extensive plant performance and condition
monitoring experience.

o Experts in OSlsoft technology and the relationship to
business systems.

« Avresult of having built hundreds of custom applications for
the OSlsoft Pl System

« Aflexible set of configurations that empower you to monitor a
single asset or an entire fleet.
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:‘.’z ProcessPlugins Key Drivers

The system resides entirely within the OSlsoft platform.

Calculations reside in the open Pl AF environment for total visibility (No
black box).

Pl AF provides robust, scalable, repeatable and flexible calculations.

The system is a self-documenting living resource for all of your
performance engineering methodologies.

Process Plugins utilizes OSlIsoft visualizations including Pl WebParts, and
makes full use of Pl Notifications.

Process Plugins stays up to date on OSlsoft releases to match every step.
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p‘ How ProcessPlugins Work

e Alibrary of Pl AF templates driven by a Windows
service that utilize and enhance the capability of PI
AF.

« Custom performance and condition monitoring
calculations and methodologies configurations.

« Additional industry specific Units of Measure.

o Custom visualization templates for Pl ProcessBook,
Pl WebParts, and Pl DataLink.
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B-':CD _or =
File: - Edit. - View ' Go - Toals: = Help
"8 Database [%] Query Date ~ |{Q Back () |H, Checkln ¥2 « [#] | @ New Template - - Search -

B G - Group by: [[] Category

------ (@ oPPI_EPACNOXomCO2 [ ([ - o -
------ (@ oPPI_EPACNOXomO2Z :
------ (@ oPPI_EPAcSOZXromC0O2 Name 2| Description EiE
""" [y AL (B oPPI_EPACNOXfromCO2  ippm NOx from CO2, From CFR 40, part 60, Revised as of July 1, 1993, Section 50.45 =
...... (& oPPI_EPAmMNOXfromCO2 A B e B i A S B e S e D s e e S R L
...... (@ oPPI_EPAMNCrom02 (5§ oPPI_EPACNO¥fromO2 ppm NCk from Excess 02, From CFR 40, part 60, Revised as of July 1, 1333, Section 60.45

TS &_oFFI EF‘PmSDlzfrom[DEr (@ oPPI_EPACSOZromCO2 | ppm SO2 from CO2, From CFR 40, part 60, Revised as of July 1, 1993, Section 60.45

(5§ oFPI_EPACSOHrom(2 ppm S02 from Becess 02, From CFR 40, part 60, Revised as of July 1, 1553, Section &0.45
7 Elements

(5§ oPPI_EPAMNO¥romCO2 | Ib/MMBtu NCOx from CO2, From CFR 40, part 60, Revised as of July 1, 1333, Section 60.45

-2 Event Frames
(5§ oPPI_EPAMNO¥romO02 Ib/MMBtu NChe from Excess OZ, From CFR 40, part &0, Revised as of Juby 1, 1333, Section 60.45

m (5§ oPPI_EPAMS0 2romCO2 lb/MMBtu S0O2 from CO2, From CFR 40, part 60, Revised as of July 1, 1533, Section 60.45
e Unit of Measure
& et (5§ oFPI_EPAMSO HromO2 lb/MMBtu SO2 from Excess 02, From CFR 40, part &0, Revised as of Juby 1, 1553, Section &0.45
Y (5§ oPPI_GasErthalpyMolar Enthalpy of Flue Gas based upon NIST JAMAF Themochemical Tables
 Notifications
(5§ oPPI_GasEnthalpyWeight Enthalpy of Flue Gas based upon NIST JAMAF Themochemical Tables w:
H Contacts P | i | I

82 Element Ternplates
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File.  Edit = View Go  Tools  Help
"8 Database [ Query Date ~ | Q) Back

H, Checkin ¥} « |2] | @) New Template -

& PPI_CurveTableXY

Group by: [—] Category

& PPI_CurveTableZXY

pv

(5§ PPI_DataFromxML
& PPI_DrawCurve

MName

< Description

|-~

& PPI_DrawExhCircle
5 PPI_DrawFlot
& PFI_DrawFolar

i PPl Fitter
1/ 1]

7 Elements

2 Event Frames
i Library

ez Unit of Measure
@ MyPI

) Notifications
84 Contacts

g PPI_CurveTableXY
g PPI_CurveTable ZXY
(5 PPI_DataFrom*ML
& PPI_DrawCurve

5 PP1_DrawExhCircle
(8 PPI_DrawPlot

& PPI_DrawPolar

& PPI_Fiter

g PPI_terate

L PPl WritaTahleFram

PPI Function - Result from X-Y Table
PPI Function - Result from Z-¥-Y Table
PPI Function - Retrieve remaote XML file data

PPI Function - Write table values to Pltags for XY Plot displa...
PPI Function - Write values to Pl tags for Polar Plot display. ...
PPI Function - Write values to Pl tags for Plotting on display ...
PPI Function - Write table values to Pltags for Palar or XY (...
PPI Function - Fiter Pl Tag (Median, Sum, or Avg if »>1tag) 5...

PPI Function - Stored is written to Retrieved every minute

PPl Fiinrtinn - Wikte remnte ¥M file data tn enecified tahls
1] |

Basic Function

Basic Function

Basic Function
Basic Function
Basic Function
Basic Function
Basic Function

Basic Function

Raair Finrtinn

82 Element Temnplates
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| C ABCCorp - PI System Explon
File  Edit  View Go  Tools  Help
"8 Database [ Query Date ~ | Q) Back

H, Checkin ¥} « |2] | a8 New Template -

& PFPIStmEng_HPS

Group by: [—] Category

& PPIStmEng_HFT

pv

& PPIStmEng_HFX
& PPIStmEng_HsatP

MName

< Description

o

& PPIStmEng_HsatT
& PPIStmEng_HTL
& PPIStmEng_PsatT

i PP15tmEna SPH
1] 1] [

7 Hements

2 Event Frames
i Library

ez Unit of Measure
@ MyPI

) Notifications
84 Contacts

& PPIHum_SHtoRH
& PPIHum_SHtoWE
& PPIHum_WBtoSH
& PPIStmEng_HPS
& PPIStmEng_HFT
& PPIStmEng_HFX
& PPIStmEng_HsatP
& PPIStmEng_HsatT
& PPIStmEng_HTL
i PPIStmEng PsatT

PPI Function - Relative Humidity from Specific Humidity

PP| Function - Wet Bulb Temperature from Specific Humidity
PP| Function - Specific Humidity from Wet Bulb Temperature
PP| Function - Enthalpy given Pressure, Entropy

PPI Function - Enthalpy given Pressure, Temperature

PPI Function - Enthalpy given Pressure, Quality Fraction

PP| Function - Saturation Erthalpy given Pressure

PP| Function - Saturation Erthalpy given Temperature

PPI Function - Liquid Erthalpy given Temperature

1

PPl Function - Saturation Pressure given Temperature
1] [

Environmental Functions

Environmental Functions

Environmental Functions

Steam Table Function - English
Steam Table Function - English
Steam Table Function - English
Steam Table Function - English
Steam Table Function - English
Steam Table Function - English
Steam Table Function - Enalish

82 Element Templates
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File.  Edit View = Go  Tools  Help
"8 Database [%] Query Date ~ |{J) Back () |H, Checkln ¥2 « [#] | @ New Template -

g PFPIStm3I_TP3 Group by: [7] Category
(g PPIStmS]_TsatP oo~
g FPIStmSI_VPH _
(@ PPIStmSI_VPS Name 4 Description ; =
g FPIStmSI_VPT | T T T e T e T e L T T T e o et T

&g PPIStmSI_WPTL & PPIStmSI_VPH FPI Function - Specific Volume given Pressure, Enthalpy Steam Table Function - 51

(g PPIStmSI_VsatP
i PPI5tmS] VsatT
4] m | & PPIStmSI_VPT PPI Function - Specific Volume given Pressure, Temperature | Steam Table Function - 5

& PPIStmSI_VPS FPI Function - Specific Volume given Pressure, Entropy Steam Table Function - 51

§ Elements & PPIStmSI_VPTL FP| Function - Liquid Specific Volume given Pressure, Temp... | Steam Table Function - 51

|£| Event Frames & PPIStmSI_VsatP FP| Function - Saturation Specific Volume given Pressure Steam Table Function - 51

ﬁ‘;’j Library & PPIStmSI_VsatT FP| Function - Saturation Specific Volume given Temperature | Steam Table Function - 51

e Unit of Measure & PPIStmSI_VTL FPI Function - Liquid Specific Volume given Temperature Steam Table Function - 51

@ MyPI & PPIStmSI_XPH FP| Function - Quality Fraction given Pressure, Erthalpy Steam Table Function - 51

= Notifications & PPIStmSI_XPS PPI Function - Quality Fraction given Pressure, Entropy Steam Table Function - 51

84 Contacts 47

oPPLEPACMNOXfromCO2 Modified:9/22/2011 %:34:10 AM.
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ﬁ Units of Measure (UOM)

ProcessPlugins UOMs are Plant Ready

e Industry Standard UOMs are available with drop-
downs.

e Units may be easily added or edited to conform to any
syntax standards.

 PIAF performs unit conversions automatically,

simplifying calculations and precluding conversion
errors.
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File Edit View Go Tools Help
T8 Database [ Query Date ~ | Q) Back

H, Checkln ¥} « 2] |z New Class = New UOM | 5

- Search -

| Ater oo

Fifter

0

-

| Class

=2 Blectric Potertial i
=Eo
(= Energy Cost

[ Force

[ Heat Capacity

o™ Het Transfer Coefficient

Mame

= By
o ol

== fibf
=)

== HPh
= )

= ol
=g
==V AR
== VAR
== \Wh
== MJ

== M Btu
= MMcal
== Mh
== Nm

Abbreviation

Btu
cal
ftdbf
G
HFh
J
kecal
kel
kAR
kAR
kWh
MJ

MWtk
MNm

Class

Enengy
Enengy
Enengy
Enengy
Energy
Energy
Energy
Energy
Enengy
Enengy
Enengy
Energy
Energy
Energy
Energy
Energy

Canonical

1055.05585262 J
418684
1.35581736 J
1000000000 J
268451564 )
14

41868

1000 J
3600000 J
3600000 J
3600000 J
1000000 J
1055055352 62 J
4186800 J
3600000000 J
14

Unit-of-Measure Database on KPOTTERPIL (35 Classes, 314 UOMs) Modified:9,/13/2011 2:10:52 Ph.
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File Edit View Go Tools Help

" Database [ Query Date ~ |(J Back () |H, Checkln ¥2 « [#] |je= New Class m New UOM | (3 S Search -
| s piits i
Fiter =2~ || Afer J
Class “ || Mame Abbreviation Class Canonical Reference -
[ Power == Btush kBtu/h Fower 293 0710772222 W 293071077222,
[== Power Rate of Change =3 .)/h kdih Power 0277w D277FTiiiiagg ...
[ Pressure [ o YA, kWA Power 1000 W 1000 W o
[cB Specific Energy B =3 WAR kAR Fower 1000 W 1000 W
@Spedﬁc Volume o Y kW Power 1000 W 1000w
[ Temnerst e T e MLh MdJsh Power ETTTTITTIiiiiig W 2T TTTTTFTTiiT ...
& Bements == MMBtu/d MMBtu./d Power 12211 2545905093 W 12211.254550509. ..
== MMEBtu/h MMEBtu/h Fower 253071 0772222 W 293071.07017222..
1= Event Frames e M Bitw/min MM Btu/min Power 17584264.2103333 W 17584264.210333... |-
2] Library == MMcalh MMcal/h Pawer 163w 163 W i
- == MVA MVA Fower 1000000 W 1000000 W
e = VAR MVAR Power 1000000 W 1000000 W
T ] MyPI ) [T MW Power 1000000 W 1000000 W
= Notifications A WA Power 1w 1W
== AR VAR Power 1w 1W
82 Contacts ety W Power 1w S

Unit-of-Measure Database on KEPOTTERPIL (35 Classes, 314 UOMs) Modified:9/13/2011 2:10:52 PM.
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File = Edit View Go Tools Help

T8 Database [%] Query Date ~ |(J Back () |H, Checkln ¥2 « [#] | je® New Class em New UOM | (8 S Search -
| Aer Lo v || Arer oo~
Class = || Mame Abbreviation Class Canonical Reference -
e Velocity == :hbl/d kebblid Valume Flow Rate 0.00184013072833333 m3/s 0.0013401307283...
= Volume = fehblh kbbl/h Volume Flow Rate 004416313748 m3/s 0.04416313748 m._..
[ Volume Flow Rate = bl mo kbbl/ma Volume Flow Rate 6.04560403555205E-06 m3/s 6.0456040355920...
[ Valumetric Cost || ==km3/d km3id Valume Flow Rate 0.0115740740740741 m3/s 0.0115740740740. ..
&= Valumetric Heating Value | KSCFD KSCFD Volume Flow Rate 0.00032774128 m3/s 0.00032774128 m._..
T || =mKSCFH KSCFH Wolume Flow Rate 0.00786579072 m3/s 0.00786579072 m...
& Hements ) I L= Wolume Flow Rate 0.001 m3/s 0.001 m3/s E
= md/h mdh Volume Flow Rate 00002777 FFrrriFriidmiss 0.0002777F77777...
| Event Frames = m 3/m m3/m Volume Flow Rate  0.0166666666666667 m3/s 0.0166666666666...
{5 Library e m3/a m3/s Wolume Flow Rate 1m3/s
. == MLd MLAd Walume Flow Rate 0.0115740740740741 m3/s 0.0115740740740... (=
e = MMSCFD MMSCFD Volume Flow Rate  0.32774128m3/s 0.32774128 m3/s
@ MyPI e MMSCFH MMSCFH Wolume Fow Rate 786579072 m/s 7.86579072 m3/s
= Notifications == MSCFH MSCFH Walume Flow Rate 0.00786575072 m3/s 000736579072 m...
== 5CFH SCFH Walume Flow Rate 7.86579072E-06 ma/s 7.86575072E-06 ...
84 Contacts Valume Flow Rate 0.0004715474432 m3/s 0.0004719474432

Unit-of-Measure Database on KPOTTERPIL (35 Classes, 314 UOMs) Modified:2/13/2011 2:10:52 Ph.
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Element Relative Display L T x

(7]
Sean [
Search Mask
Elementsofimerest |

Group by: [7] Template

£ -]

| Description <
Kazadale 61
Kazadale 62

|E€&‘er

l| Name

]

F Generator

=]

F Generator

=]

[ Generstor | Kazadale 63

]

(F Generstor |Kazadale 64

]

(F Generstor |Kazadale 65

=]

(J Generstor | Kazadale 66

=]

[ Generstor | Kazadale 67

]

(F Generstor |Kazadale 31

Kazadale 52

]

F Generator

=]

(F Generstor | Richville 1000

=]

[ Generator | Richville 2000

|

G Genemtar ! San Gandn A
San Gando B
San Gando C

Ticu 101

]

F Generstor

e

F Generstor

]

F Generator

=]

(F Generator | Ticu 201

]

F Generstor | Ticu 51

@ 0sko. vCampus Live!l 2011

| Train Sum | | HRSG | | Generator | | Exh Profile | | Comp Wash | | Pumps | | Costs | | Caorp Ovem'ewl
| SAN GANDO GENERATOR A |
FIELD INPUTS:
Gross Generation: 34.7 MW VAR
Reactive Power: -16.9 MW 50
Cooling Air Temp: 91.2 °F
CALCULATED RESULTS: s SAT 0.40
Power Factor: 0.900 0.60
Apparent Power: 38.6 MVA
MAX Apparent Power: 32.0 MVA 104
_\_\_\_\_‘_‘—\—\_
0.80
ALARM STATUS:  ALARM 30
True & Reactive Power o~
167°F 0-90
20-_—\—7{
/ ﬁ(/i | 0.97
10 / /
0 % )X 1.00
A0 /
\ 0.95
i
-20 040 T “0.60 0.80
0 10 20 30 40 50 60|
T MW - Limit at Actual Temp - Manufacturer Curves ® Actual Operation
Process Plugins Original curves are 8°C, 40°C, 75°C
A, A, .
WHEREPIGEEKSMEET W W W Copyright 2011 OSlsoft, LLC
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by: [] Template
P -]
woription £

'adale CGT 61

RICHVILLE CGT 1000

L ARINET _________J  AIRCOMPRESSOR __ J} EXHAUST |
Barometric Pressure 15.9 p=si Discharge Temperature 896.0 °F Minimum Temperature 907.8 *F
Ambient Air Temperature 68.5 °F Discharge Pressure 267.2 psi Maximum Temperature 1,058.7 °F
Compressor Suction Temp 68.5°F Isentropic Efficiency 79.0 % Average Temperature 958.9 °F
Compressor Suction dP 0.00 inH20 Polytropic Efficiency 854 % Expected Temperature 1,036.5 °F

| TURBINE PERFORMANCE | | STACKEMISSIONS |
Fuel Gas Flow 11,941 SCFM Oxygen 14.4 %

Fuel LPG Flow 0 SCFM MO 4.86 ppm
Gross Generation &7.32 MW HOx (EPA Calc) 0.0163 Ib/MMBtu
Gross Gen Corrected to Ref 54,80 MW cO 0.38 ppm
Baseload Capacity (Iso-Corr) 57.53 MWW 0 (Calc) 0.0008 Ib/MMBtu

LHV Heat Rate Actual 11,911 Btu/kWh
LHV Heat Rate Corrected® 11,784 Btu/kWh
LHV Heat Rate Expected 9,193 Btu/kWh
HHV Heat Rate Actual 13,118 Btu/kWh
HHV Heat Rate Corrected® 12,973 Btu/kWh
HHV Heat Rate Expected 10,125 Btu/kWh
*CTG Base Loaded: ¥YES

Wi, h
| \| l,'1r I |'|'1 [‘llllll.ﬂ.u___.]i.Ii

5%
90.5 %

HRSG Efficiency
HRSG Effectiveness

1Gando CTGC

(@ osi--.vCampus Live! 2011
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CGT MW & HHV Heat Rate

13600
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11800

5/3/2011 11:30:56 AM

5/3/2011 9:30:56 AM

% 200 hours AW >




Elements of Interest

Group by: [7] Template
Rl

| Fifer

Description f—\‘
& HRSG | Kazadale 91
(G HRSG | Kazadale 92

E--%“I:I-F-{-SE"E Richville 1000

LEI-“I:I-F-{-S-EB-“ Richville 2000
& HRSG | San Gando A
& HRSG | San Gando B
3 HRSG | San Ganda C
& HRSG | Ticu 101

& HRSG | Ticu 201

|E| MName

HEHEEHEDH @ &

958.1 °F
995.6 °F
1,112.4°F

920.5 °F
12.4 IHH20

N\

T49.9°F

801.2 °F

32.5 MLBH

A S(t:::;s;rm - 360 Steam to Combustor 337.5 PSIG 557.6°F
Block 91PV167B 5 47.9 MLBH
L. 50Steam | BOOMPPH 7. 3375PSiG | STPH1STR
1108 MLBH 796.9 PSIG
| CGT Gen: 52.4 MW | 256.5 MLBH 850 Steam to Dstbn Hdr  245.4 Mﬁ’
91TCV153

6.4PSIG__ 252 MMSCFD |

PCVY1405 915W128

M1FV140 91XV148

-

Train 150 Steam

Flame
e A ) Arrestors
Litility Air
269.8 MLBH  gqpvqs50
“.?455 1HV1TS 91FWTS
HG Pilot K1760ASB é@] é@]
Gas Hdr AR
HRSG Bldn.
180.2 °F
RFG V1650
Blowdown B

To LSFO

BFW from Y1300 1,278.9 PSIG

HRSG Efficiency 89.2%
HRSG Effectiveness 93.2 %

Stack Temp 391.0 °F

02 141% EPA Calc

HOx 4.06 ppm  0.0131 Ib/MMEtu
CO 037 ppm  0.0007 Ib/MMEtu

465.5 PSIG
43.6 MLBH

A

91PV161 J1FC160

248.0 °F

8841 SCFH
78.6°F 119.9PSIG

HH3

91PV1TE
FMLY17S

Condensate
150% Steam

Lﬂ" 0sko. vCampus Live!l 2011
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ABC Corp XYZ Plant_| | Boiler - AH | | Stm Turbine | | Cond -CT || _FWHtrs || __ Pumps || Generator || Op Costs |

.., MAIN STEAM GROSS LOAD: 643.2 MW MET LOAD: 643.2 MW
42,1;532 ;::;H HEAT LOSSES ACTUAL EXPECTED DEVIATION

; DRY GAS 4.77% 447 % 0.60 %

[] Mr2 HYDROGEN IN FUEL  4.14% 4.08% 0.07 %

L HOT REHEAT MOISTURE IN FUEL 4.00% 3.93 % 0.06 %

3899.9 kPPH MOISTURE IN AIR 0.04 % 0.03 % 0.01%

434.3 psig SOLIDS 0.03 % 0.03 % 0.00 %

939.8 °F NOx GENERATION 0.03 % 0.03 % 0.00 %

RADIATION 0.15% 0.15% 0.00 %

i Cgé.g[; EEEPEM CARBON IN ASH 0.19 % 0.13 % 0.06 %

434:3 - UNACCOUNTED 0.50 % 0.50 % 0.00 %

_\ 939.8 °F BOILER EFFICIENCY  86.2% 86.9 % 0.7%

. TO ECONOMIZER  EXCESS AIR 15.5% 22.3% 5.8%
" g 3899.9 kPPH AIRTO FUEL RATIO 7.3 Ibllb fuel 7.7 Ibflb fuel  -0.4 Ibilb fuel
; : 434.3 psig DRY GAS 7.6Ibilb fuel 8.0 Ibilb fuel  -0.4 Ibilb fuel
5 ; 939.8 °F WET GAS 8.2Ibllb fuel  8.6Ibflb fuel  -0.4 Ibilb fuel

! ]
kecsazzs ! Formulations in accordance with ASME PTC 4.1

b

P
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Element Relative Display L oTx
@
search
Search Mask
Zlements of Interest
Group by: [7] Template
FAter P |
l| MName | Description 2
(£ SteamTurbine :XYZ Plant - U1
& SteamTurbine | XYZ Plant - U2
(£ SteamTurbine | XYZ Plant - U3

@ 0sko. vCampus Live!l 2011

| ABC Corp || XYZPiant || Boiler- AH | [ Stm Turbine| | Cond-cT || Fwhtrs ||

Pumps || Generatar || Op Costs I

| XYZ UNIT 1 STEAM TURBINE PERFORMANCE |

HP STEAM RH STEAM CROSS0VER
1,300 kpph 1,300 kpph 114.7 psia
1,549 psia 400 psia 675 °F
1,000 °F 1,000 °F
COLD REHEAT

460 psia

683 °F ‘

ACTUAL EXPECTED DEVIATION

HP: ar.4 % 83.6 % 3.8 %
P M.T7% 9.8 % 0.2 %
LP:  94.0% 79.2 % 14.8 %

PRESS: 1.80inHg FLOW: 1,319 kpph

ACTUAL EXPECTED DEV
ELEP: 974.4 Btu/lom 1030.7 Btu/lbm -5.56%

UEEP: 1008.9 Btu/lbm 1065.1 Btu/lom -5.3%

ACTUAL EXPECTED DEVIATION

HP: 23.8 239 0.2 %
P: 95.0 95.0 0.0 %
LP:  297.0 315.0 -5.7 %

TURBINE CYCLE HR: T7964.3 Btu/kWh

HP: 528 MW GENERATION: 247.5 MW
IP: 60.2 MW GEN LOSSES: 3.6 MW
LP: 138.1 MW STM TOTAL: 251.1 MW

12000

'E'a*-,-—\_]ill"'-pf'

"'-Ji'lh'p'l‘lb_..'

G000

*Formulations AW ASME Paper No. 82-WA-209, A Method for Predicting the Performance of Steam Turbine Generators by R.C.Spencer, K.C.Cotton, C.M.Cannon, 1962

Process Pl'ugfnsTM
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FORECAST MW Output per CTG CTG HHV Heat Rate - Btu/kWWh
- 30 35 40 45 50 RE 6O 70 9,000 10,500 11,000
AmbAir  Output  Meat Rate ||||||||||||||||||||||||||||||||||||||||| |||||||||||||||||||||||||||||||||||||||||
10/5/2011 8:00:00 AM  56.0°F 537 MW 10,045 Btu/kwh | I ]
10/5/2011 9:00:00 AM  56.3°F 536 MW 10,048 Btu/kWh | I I
10/5/2011 10:00:00 AM 567 °F 53.6 MW 10,051 Btukwh | I ]
10/5/2011 11:00:00 AM  57.0°F 53.5MW 10,054 Btu/kWh | I I
10/5/2011 12:00:00 PM  57.0°F G35 MW 10,054 Btu/kwh | I ]
10/5/2011 1:00:00 PM  57.0°F 535 MW 10,054 Btukwh | NN I
10/5/2011 2:00:00 P 57.0°F 535 MW 10,054 Btu/kwh | I ]
10/5/2011 3:00:00 PM  B6.7°F 53.6 MW 10,051 Btuw/kWh | NI ]
10/5/2011 4:00:00 P 56.3°F 536 MW 10,048 Btu/kwh | I I
10/5/2011 5:00:00 PM  56.0°F 537 MW 10,045 Btu/kwh | I ]
10/5/2011 6:00:00 P 55.3°F 538 MW 10,039 Btu/kwh | I ]
10/5/2011 7:00:00 P 54.7°F 539 MW 10,033 Btu/kWh | I ]
10/5/2011 8:00:00 PN 54.0°F 540 MW 10,027 Btu/kWh | I ]
10/5/2011 2:00:00 PM  53.7°F 541 MW 10,024 Btu/kwh | I ]
10/5/2011 10:00:00 P 53.3°F 542 MW 10,02 Btwkwh | I ]
10/5/2011 11:00:00 PM  53.0°F 542 MW 10,015 Btwkwh | I ]
10/6/2011 12:00:00 AM  53.0°F 542 MW 10,048 Btu/kWh | I I
10/6/2011 1:00:00 AM  53.0°F 542 MW 10,018 Btu/kwh | I ]
10/6/2011 2:00:00 AN 53.0°F 542 MW 10,018 Btu/kwh | I I
10/6/2011 3:00:00 AM  53.0°F 542 MW 10,018 Btu/kWh | I ]
10/6/2011 4:00:00 AM  53.0°F 542 MW 10,018 Btu/kwh | I ]
10/6/2011 5:00:00 AM  53.0°F 542 MW 10,018 Btu/kwh | I ]
10/6/2011 6:00:00 AM  53.0°F 542 MW 10,018 Btu/kwh | I I
10/6/2011 7:00:00 AM  53.0°F B4.2MW 10,018 Btw/kWh | NI 1
10/6/2011 8:00:00 AM  53.0°F 542 MW 10,018 Btu/kwh | I ]
10/6/2011 9:00:00 AM  54.3°F 540 MW 10,030 Btu/kwh | I ]
10/6/2011 10:00:00 AM 557 °F 537 MW 10,042 Btu/kWwh | I ]
10/6/2011 11:00:00 AM  57.0°F &3.5MW 10,054 Biw/kWh | N ]
10/6/2011 12:00:00 P 57.7°F 534 MW 10,060 Brwkwh | I ]
100612011 1:00:00 PM  58.3°F 533 MW 10,066 Btu/kwwh | N 1
10/6/2011 2:00:00 P 59.0°F 534 MW 10,072 Btu/kwh | I ]
10/6/2011 3:00:00 PM  B3.7°F 53.2 MW 10,069 Btuw/kWh | NN ]
10/6/2011 4:00:00 PM  58.3°F 533 MW 10,066 Btu/kWh | I I
10/6/2011 5:00:00 P 58.0°F 53.3 MW 10,063 Btu/kwh | NG I
10/6/2011 6:00:00 P 57.0°F 535 MW 10,054 Btu/kwh | I ]
10/6/2011 7:00:00 PM  56.0°F 537 MW 10,045 Btu/kWh | I I
100612011 8:00:00 PM  55.0°F 539 MW 10,036 Btu/kWwh | I ]
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..)‘ ProcessPlugins Forecaster

 Weather forecast data is used to automatically
calculate your future capacity and performance.

e Projection is 7 days into the future
 Incorporates specific machine curves

 Works with Wind Turbines, Solar Panels,
Combustion Gas Turbines, and Cooling Towers




Compressor Overview FIELD INPUTS:

T5 Profile

Pumps

Engine Performance

LP Compressor
Performance

HP Compressor
Performance

@ P| Treeview -

= ﬁ Fumps
g P11z34a

g Plizig

@ 0sko. vCampus Live!l 2011

3600 ft
Temperature: 131.4 °F
Suction Press: 49.1 psig
Discharge Press: 0952.1 psig 3200 ft
Mass Flow: 2,040.4 GPM
Motor Veltage: 4127 v
Control Valve: 69.0 % 2800 ft

CALCULATED RESULTS:

Pump Flow: 2,040.4 GPM
Motor Power: 1,860.5 hp 2400 ft
Fluid Power: 1,078.6 hp
Suction Head: M25ft 495 psi
NPSH:

1340 ft 57.2 psi 2000 ft
Discharge Head: 2171.8 ft 955.7 psi
ACTUAL DESIGN

Total Head: 20592t 24257 ft

1600 ft
879.8 psi 1,036.4 psi
Efficiency: 607%  T754%
1200 ft
80O ft
400 ft
0 ft

60

0%

80%
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Compressor Overview

T5 Profile

Pumps

Engine Performance

LP Compressor
Performance

HP Compressor

Performance

@ Pl Treeview -

= COMmpressars

Solar Turbines

A Caterpillar Company

NGP: 99.8 % NPT: B9.8%
Swirl Angle: 30.0°
Minimum Temperature: 1363.7 °F
Maximum Temperature: 14449 °F

Temperature Spread: B1.2°F

Minimum & Maximum Temps
1450

.. 14034
.. Cl403B
.. C1403C
& == 1500
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:g‘ ProcessPlugins displays in Pl WebParts

« All Pl ProcessBook displays are replicated in Pl
WebParts for use in SharePoint
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Compressor Overview

Solar Turbines

T5 Profile A Caterpillar Company
NGP: 97.5% MNPT: B8.7T %
Pumps SPEED:
Engine Performance e 7,821 RPM
MNominal 7.641 RPM
LP Compressor Deviation 180 RPM
Perfurman[:e EFFICIENCY:
Actual 0.757
HP Compressor Nominal 0.780
DERFOTI e Deviation -0.023
@ ) HORSEPOWER:
Fl TreeWiew v Shaft 8,447 hp
C
@ -emeresEors ISENTROPIC HEAD:
- G034 Actual 54,218 ft-Ibfiibm
..... G “14038 Predicted £4,879 ft-lbfilbm
. g C1403C Deviation -1.20 %
IMLET FLOW:
Actual 4,042 acfm
Standard 127 MMscfd
SETPOINTS:
NGP ar.8 %
TS 1,402 °F
SoLoNOx TS 1,368 °F
Discharge 1,338 psig
Flow 145 MMscid
Suction 305 psig
@ 0sko. vCampus Live!l 2011

82000
— fActual RPM

73000
64000
55000
46000
37000
28000

19000

10000
1400

2300
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78%

7000 RPM
6000 RPM
5000 RPM
4500 RPM
3200 4100 5000

Head (ft-Ibfilbm) vs. Actual Flow (ACFM)

w W W

EFFICIENCY

T8%
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T3%
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3856 RPM

2000 RPM

5900 6800



:.?‘ Key Advantages

* Entire system is within the OSlsoft Enterprise Infrastructure

 No worries about operating system changes, Windows patches,
NERC CIP requirements, or OSlsoft Enterprise Infrastructure
updates to any part of the platform.

 No need to juggle visualization methods since only OSlsoft client
tools render the Process Plugins displays.

 Key business systems are already connectable to OSlsoft
Enterprise Infrastructure for condition based maintenance.
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:.?‘ Key Advantages

 Calculations are never in a black box so verification and
further enhancements are simple. Your system is self
documenting.

Pl AF templates provide flexible drag-and-drop calculations
for any type of equipment.

 All plants are easily monitored from a single location and
single instance of the Process Plugins solutions.

* With minimal training, you can configure your own systems,
or have Process Innovations do it for you.
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ProcessPlugins

ProcessPlugins.com
InNfo@ProcessPlugins.com

1-970-266-8551
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Thank you
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