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Leveraging ACE and AF for Plant
Condition and Performance
Monitoring

April 26 — April 28, 2010
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About Tenaska

« Develops, constructs, owns & operates electric
generating plants. Has developed 9,000 MW in 15
domestic and international projects

— Markets natural gas, electric power and biofuels
— Manages private equity funds totaling nearly $5 billion

Headquartered in Omaha, Nebraska
2009 revenues of approximately $8 billion

Employee owned
Forbes #16 — 2009 Privately Held Companies

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Structured to Develop, Own and Operate Power Plants

CORPORATE

Finance/
Accounting

Administration
Legal

Strategic
Investments

Employees: 118
8 power plants

owned

(6,700 MWs)

BUSINESS
DEVELOPMENT

Project
Development

Gas Exploration &
Production

Employees: 49

Approximately
4,000 MW in pre-
financing
development
15 power plants
developed
(9,000 MWs)

OPERATIONS
Asset Management
Plant Operations

Engineering/
Construction
Management

Employees: 290

Operate or
oversee1l7
plantsin 11
US states,
(12,100 MW)

Real Time Information — Currency of the New Decade

ENERGY
MARKETING

Natural Gas
Marketing

Power Marketing
Biofuels Marketing

Employees: 249

Energy marketed
19.885 MW
12,118 GWh
2.04 tef gas

FUND
MANAGEMENT

Investment

Evaluation/
Acquisition/
Management/
Disposition
Investor Relations
Headcount: 28

9 power plants
owned
(5,400 MWs)

© Copyright 2010, OSlsoft LLC. All rights reserved.
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About Tenaska

Ferndale

k3
Bloomfield # Jersey City

Morgantown
Omaha RFC 4

Taylorville 4 Wilkesville

\ " Scottsville

Victorville

Kiowa
Sweetwater oo ® Franklin
Dallas :
A

Billingsley

ERCOT Shi’O

@ Tenaska Owned & Operated Seguin

Y Headquarters

® Regional Offices Mt. Enterprise
Tenaska Operated

A In Pre-financing Development

M Natural Gas Exploration & Production Operations (North American Electric Reliability Corporation (NERC)
# Renewable Investments regions denoted in black capital letters)

Hardee County

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.



Need to Monitor the Condition and
Performance of Turbines

> Turbine reliability and performance is critical to the
bottom line.

» There is a wide array of offerings in the market for
monitoring and performance but all are third party software.

» Tenaska has a solid foundation of OSlsoft technology Iin
place at all of our plants and needs a solution in PI.

Real Time Information — Currency of the New Decade



Need to Monitor the Condition and
Performance of Turbines

> We wanted a proprietary configuration for
our gas turbines and other packages were
too restrictive to allow this flexibility and the
calculations occurred in a “Black Box™ and
we wanted to know what was being
calculated and how.

Real Time Information — Currency of the New Decade



Technology we are using to monitor our
turbines

»OSlsoft AF

» Process Plugins with ACE, AF SDK
and Pl SDK backed AF Templates

Real Time Information — Currency of the New Decade



Transitioning from Spreadsheets to Real
Time Monitoring

» We have spreadsheet tools now that
provide snapshots of performance

» Spreadsheets now provide Data
Validation of Process Plugins solution

Real Time Information — Currency of the New Decade
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AF Provides Logical Layout

% PPI - PI System Explorer =] E3
File Edit Miew Go  Tools  Help
T4 Database [ Query Date - Back. E, checkIn %2} « |#] | (3 Mew Element - o~ Search -
Element Templates - X
. - Saarcit -
- @ Frontier “l|lpup by [T Category [ Template 2
- (G Commar = (& oPPI_HeatRate_2x2x1M -
B (@ CTG il s (7 oFPI_HeatRate_ 2«21V
- @ LTGS2 B Name & Descriptic|| G oPPI_HeatR ate_3x3x1M
- @ CTG3 : (3 oPPI_HeatRate_3x3u1y
------ (5 PPI_HearBeat e Eessl gt e -
------ & PPI_writeToPl (7 PPl_Hear... F'Iantlnfu:urmatin:nn
B 3 Test ~ @ PP wiite.. (8 PP1_CurveT ablexy
G Test Test for b (& PPI_CurveT ableZ=y

(7} Elements

I|£| Event Frames

|j__] Library

Iunm Unit of Measure

(i MyPI

ﬂ Motifications

&4 Contacts

K [

5 PPI_DrawCurve

PPI_DirawE shCircle
FPI_DirawPlot

(& PPI_DrawPolar

(3 PPI_Filtes

(& PPI_lterate

FPI_w/riteT ableFrom=kL

& PPI_'witeT ableR esultsF romsy
& PPI_witeT ableR esultsQfABCD

1001 b deiksT -0

4 Elements

Real Time Information — Currency of the New Decade
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Leveraging AF Functions for Simple In
Plain Sight Calculations

@A PPI - PI System Explorer [_TO]
File  Edit Wew Go Tools  Help
Database Query Date = Back, H checkin 2 « |# i Mew Element = =] Mew attribuke Search -
' '3 s
j -
¥ -
B L“;ne':r:;tlnrt TableZ - Generall Child Elements  Attributes | Parts I ‘-.-’ersiu:unl e
------ _CurveTa ; =
...... G PPl_DrawPlot Group by [ Category e
------ & PPI_DrawPolar J | Search 2o | Marne: I-"-"-DF'ETEHtPDWEf &
------ & PPI_wiriteToPI_A . gj-_}
------ & PP_wiiteToPl_al  |[[£2 2 Name 2 Value Description: | -
------ F'F'I wiriteTaPlL_H <F ActivePawer -214.984375 ! Configuration ltem; [~
...... BRIl WtritaT AP |:~
LI r I =1 Alarm ormal Falze Cateqories I
{ =] ApparentPower {ATREEFT My LI0M: [ =]
TE— <7 Hydrogen 20.53245 °C oo [Singe =
EE:] — =1 PowerFactar -0.832042336 Valus: IS?E.EE?? o
«F ReactivePower -209.99617 MYAR
|z Unit of Measure Data Feference: IF':'”'""-‘lEI j
=] Theta 05880163 rad ,
@ MyP1 Sethings...
| Notifications A=pctivePower; 0=k B=ReactivePower 10
M=tdbiAR {47 2+B 2108100 M =hd'a
&8 Contacts |
ApparentPower

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rghts reserved.
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Simple Formulas in Plain View
Formula Configuration:(apparentpower) 3|

—Parameters —Equations
A=ActivePamer ; OM=kW Jr (A~24+B~230.5 Jr
B=ReactiveF‘Dwer'iLIOM=M'-.-'.ﬁ.R —_— | —
. .
[T Defaul: values Allowed
—Resulk
IInit of Measure: IM'-.-'-.-' j Pininnrn: GER T E
Evaluate | I
Ik Cancel |

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Sample Curve to be Is Entered Into AF

Tables

Heat Rate vs Ambient Temperature

106

107

106
5 105 7
§ —— Base Heat Rate /

104 4—
b= —— 20%RH
Q
E 40%RH
& 1% 77— 60%RH
9 —80% RH
S 102 -
g /
T 101 7

100 2

/
99 ..%
98
-10 0 10 20 30 40 50 60 70 80 90 100
Ambient Temperature - DegF

110
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Curve Converted to AF Table Data

®N PPI - PI System Explorer
File  Edit Migw Go Tools  Help

"iDatabase [ Query Date - @Back =¥ H,f CheckIn %} « @ '@New Table -

I[=] B3

,O Search =

ACCPressureF anzHalf 5‘

CombCans14

General Table |Define Tablel Versionl

CT10esHeatF at CT1DesHeatR ateV stmbT emp
- B CT1DesHeatR atevsambT empEC z [ % i
CT1DesHeatR atev'sL oad » 10 9871591
CT1Dez0utputy’sAmbTemp J —
] CT1DesOutputv'simbT empEC 20 482014 B2
- B CT1ForecastLoadCurve 20 -0.07134 98.582535
CTEDesHeatFlateVs.-’-\mbTemp 20 520058 9a 53181
CT20esHeatR atel'sémbT empEC
CT 20 esHeatR atev'zload 20 10.02878 38.501714
CT20ez0utputy'sémbT emp 20 2004317 9250114
- B CT20es0utpufy'sAmbT empE C
20 2022302 9887273
CT2FarecastloadCurve
CTPIoHE ffvsDiegl 20 29.97122 9866477
- 2] CTPIoE ffvshiw/ | 20 35.41007 98.76704
F — 20 3998561 98 88977
ements
= 20 45 42445 99,0941
Event Frames
= 20 50 93,230909
_ m =T AETE
FRuUaloliicasus 20 59.92806 99.94315
@ MyPI 20 B5.45374 100.3215
| Notifications 20 70.02873 100.6429
&84 Contacts 20 7538129 1071.0784

CT1DesHeatRatevsambTemp Modified:11/24/2009 4:00:02 PM, Yersion: 1711970 12:00:00 AM, Revision 1

Real Time Information — Currency of the New Decade
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Process Plugins AF Curve Template Backed
by Code was Used for Many Curves

@A PPI - PI System Explorer M=l
File  Edit ‘iew Go  Tools  Help
'ﬁDatabase 5 Query Date - Q Back lﬂ,.r CheckIn %} « || | |3 MewElement - :=] New Attribute 4~ Search -
x
-
""" = F'F'I_urveTaI::IeGEN.ﬁ.mbT - Generall Child Elements  Attributes |F'|:|rts I "-.-"ersin:unl .
------ W PP _CurveT ableHRwAmbT = i
------ & PPI CurveT ablsHRvLoad foup by: | -~ Latsgory
------ @ PPI_wihiteToPl_BaseloadExp | Saarch o - | Mame: IInputK 1= ;é
------ & PP 'wiiteToPIHRE xp . ;él
_ 5 :
------ G PP WiteToPIHRE xp1 | S e - Yalue Descriptior: | 4
= R P |L|_I B =] |nputy 170 °F Configuration [tem: [~
R = il |npu':z 82?4853 z EatEgD”ES I __;.Il
. B «F Qutputy 1009453 = LIOM: I s
2 Event Frames = s
lT‘ B =] TableMame CT1DesHeatRate... Vil e [Einge
1| Library
= Walue: I?I:I F
|z Unit of Measure
['ata Reference: I Forrmula j
@ MyPI
Settings... |
= Notifications L e
I.-'-‘-.=.."-.IDr_I,IEuII:uTemperature;[ﬂ];UDMfF ;l
e e

FPI_cCurveTableHRwAmBT Modified:11)24/2002 4;51:45 PM, Yersion: 1)1)1970 12:00:00 4M, Revision 1

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rghts reserved.
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Process Plugins AF Curve Template
Writes Result to Pl Tag

(®% PPI - PI System Explorer M=l B3
File Edt Wiew Go  Tools  Help
T Database [% Query Date - | () Back H, checkIn %2 « |#] | |3 MewElement ~ =] New Attribute 4~ Search A
X
R

FPI_CurveT ableGEMwAmbT
PPI_CurveT ableHF w&mbT
PPl_CurveT ableHR vLoad
FPPI_'writeT oF|_Basel nadE«p
PPI_wiriteToPIHRE «p
PPI_'writeToPIHRE xp1

e e e e e
A A A R R

I Library

|z Unit of Measure

D MyPI
 Notifications

Generall Child Elements  Attribubes |F'|:urts I "-.-"ersin:unl

| search £ o~
# 1 E Name < W alye

EH =] Inputs ¥0°F

H =] Inputd B2.74869 %

GE @ Outputy 1100.9453 %

E =] TableMame CT1DesHeatRate. ..

Group by: [~ Categary

M arne: |EI utputy =
Dezcription:; I
Configuration ltem:
Categories | ﬂl
LIO: |< Mones
Walue Type: ISingIe
Walue: 1009463 %
D'ata Reference: I Pl Pairt j

Settings...

WPROCESSPLUGINS1APRI_ECAP_OUT_UM ;I

B B 525

Oukpuky

Real Time Information — Currency of the New Decade
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Template for Writing Data to Pl Tag with
Filtering Used to Write Multiple Calculation
Results

{#4 PPI - PI System Explorer =]
File Edit Wew Go Tools Help

" Database [ QueryDate - [(JBack | E, Checkin 2 « [#] | |3 New Element = =] New Attribute 4 Gearch -
;# =
: - : .
- (@ PPI_CurveT ableGENwAmbT Generall Child Elemerts  Attibutes I Parts I "v"ersi-:unl
i (@ PPI_CurveT ableHRwAmbT G & H ﬁil
- B PPI_CurveT ableHRvLoad B
- (9 PPI_witeT oPI_BaseLoadExp | search £ ~| | Hame: |Formula = | ]
- B PP WiteT oPIHRExpl .
L (PP wWiteT oPlvalidHRE sp . & ' B Mame f—\_\!alue Description: IInput the value or farmula y :ﬁ]
A A DO Meman™ et | hl_l B: =] Formula 110473.09 Btu/kiwh Configuration ltem: =
B| % PIFaint 10473.09 Brudkywh Cateqories I ﬂl
[Ctements N s L v e - o
2 Event Frames = - r
5 B =] Validationtd ax 14000 Vb T [Single
" | Library = = idatiantdi
=1 Walidationkin G000 Walue: I'IEI4?3.EI'.EI Btu/kiwdh
|z Unit of Measure
Data Beference: I Formula j
i MyPI
Settings. . |
= Notifications = e
| |&4=. MHeatR ateE spected:UOM=Btukwhisll  «|
Ik —

5 Attributes

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rghts reserved.
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Steam Function Template

@4 PPI - PI System Explorer

File  Edit  Migw Go Tools

"i Database [ Query Date - @ Back

Help

H,

Check.In

LR ,g"] i) Mew Template - = Mew Attribute Template

I[=] B3

- Search =

@' oPFI_HeatR ate_2u2x1%
- ([ oPPI_HeatRate_3x3x1M
- ([ oPPI_HeatR ate_3x3x1
- [ PPIHum_DPtaSH
- (3 PPIHum_RHtoSH
- (5 PPIHum_SHtoRH
- (5 PPIHum_SHtowEB
- (3 PPIHum_wEBtoSH
- (5 PPINatifications

- [ PPIStmEng_HPS
% PPIStmE ng_HFT
- ([ PPIStmEng_HFX
- (g PPIStmEng HsatP
% PPIStmE fig_H=atT
- [ PPIStmEng HTL

- [ PPIStmEng_PsatT

[

i t—

General  Attribute Templates | Parts |

(7 Elements

|—‘3'| Event Frames

|m Unit of Measure

@ MyPI

‘# Notifications

&4 Contacts

[ Seart I
& i Name 2 [lescription
i a InputP EF‘ressura-’-\bs
=a IbputT Temperature
=g OutputH Enthalpy

Group by: [~ Category

Mame: IInputF'
Description: |F're33ure.f-\bs
Configuration ltem: Indexed: [
Categories I
oM [ psi =l
Walue Type: ISingIe j
Drefault Y alue: ID pai
[ata Reference: IFormuIa j

Settings... |

A= \Pressuredbs UOM=pzia]

PPIStmER_HPT Modified:3/15/2010 11:42:56 &M,

Jx

5 . e e 5

Real Time Information — Currency of the New Decade
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Visualization Template

@4 PPI - PI System Explorer =] B
File  Edit Migw Go Tools  Help

"iDatabase [ Query Date - @ Back ﬂ,f CheckIn %} « ,g"] i) Mew Template - = Mew Attribute Template - Search =
% s
I -
% PPISthl—VTL - General Attribute TE—'ITIl:IlatES | Parts I 5
- [ PPIStmS]_<PH G W
- G PPIStmS|_<PS e mE || £
- [y PPI_CurveT ablex<y | Saarch Pl | Mame: | CalcFreqin )
PPI_CurveT ableZdy PR
: & urve ,.. 73| Name T Diescription: |Frequency in Minutes to perfar ﬁ
- [ PPI_ DrawEr:hI:lrc:Ie & ; =4 CalcFreghdin EFrequenc_l.J in Minutes Comfiguration ltem:; [ Indeged: ™
- (5 PPI_DrawPlot = . ; 5
. G PPI_DrawPolar =g CalcLastDT DateTime ACE last pe Categaries |
- Gy PPI_lterate =g CalcLastTC Fiequired for CalcFreq LIOM; Iminute j
% F'F'I_Wr!teTableFron'NML Fa _Eé TahbleMame Walle T_'dpE: IInt'IE j
- (G PPI_whiteT ableResultsFromiy P READ OMLY [SIMLIS!
- £y PP WiteT ableResultsOi4BCD ™ ( Default Value: |10 min
i &+ YOt READ OMLY [SIMUSI
& EE: wntioi: id GE o [ [ata Reference: |<None> j
v ribeT oF vl & | r02ag w03tag - v10tag may
[] @‘ MndeITempIatex ;I Settings... |
(7 Elements
|2 Event Frames
o Unit of Measure
@ MyPI
‘# Notifications
&4 Contacts J I I ﬂ _—

PPI_DrawCurve Modified:3/22/2010 2:19:24 FM,

Real Time Information — Currency of the New Decade © Copyright 2010, OSisoft LLC. Al rights reserved.
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Visualization Templates

In Use

®
3

=l ey = DMiProcessPlugins|DisplaysiGenerator, PDT

MO Y

* [ f2 32 009m

11/25/2009 G103 @ b ke f?J

Frocess P.l’ugmsm

Kl

GENERATOR CAPABILITY|
FIELD INPUTS:
Gross Generation: 173.1 MW
Reactive Power: 31.7 MVAR
Hydrogen Pressure: 30.8 PSI
CALCULATED RESULTS:
Power Factor: 0.986
Apparent Power: 241.3 MW
MAX Apparent Power: 215.8 MW
ALARM STATUS: ALARM

250

200

150

100

50

A0

-100

-150

15psig

0.3

1apsiy

T
=

T

0.95

180

IS

]

\
[
=iy

| L

0

MW - Limit at Actual H2 Pressure -

50

100

150 200

250

Manufacturer Curves # Actual MVARs

300

| »

| »

e
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Service Provides Process Plugins

&4 Services

File  Action  Wiew

Functionality to AF

Help

= ||@ FRHREE e

%Print Spooler

s

%F{emute Access Co,.,
%Remute Desktop H. ..
%Remute Procedure ...

i&ﬁi.

%Remute Access Aok, .,

Manages all local and netwark print gueues | .,

Creates a conneckion ko a remate network, ..
Creates a nebwoark conneckion,

Manages and controls Remote Assistance, 1.,
Serves as the endpoint mapper and COM S,

- (W] ' 1 [T L

ce Plugins ACE support Code For AF Te..,
Protects skorage of sensitive information, sa...

Skarted
Started
Skarted
Started

Started

Aukarmatic
Aukormatic
Autamatic
Manual
Manual
Manual
Aukornatic

Extended » Standard f

% Services (Local) Mame ¢ | Descripkion | Skatus | Skarkup Tvpe | Log :I
%PI Snapshot Subsy., . Skarted Aukomatic Loc:
%F‘I AL Subsyskem Started Aukomatic Lo
%F‘I Totalizer Subsys... Skarted Aukarnatic Loc:
%PI Ilpdate Manager Skarted Auktomatic Loc:
%F‘I-F&CE 1.x Scheduler  PI-Advanced Computing Engine 1. Scheduler Manual Lioc;
%PI-ACE Z.x scheduler  PI-Advanced Computing Engine 2,x Schedul,,,  Skarted Aukomatic Loc:
%F‘I-Buffer Server Service to buffer data sent ko a PI server, Manual Loc:
%F‘IF‘C Log Server Service ko manage the number and size of ... Started Aukomatic Loc:
%F‘Iug and Play Enables a computer to recognize and adapk .., Skarted Auktomatic Loc:
%F‘Drtal:ule Media Seri... Retrieves the serial number of any portable ... Manual LDEEJ

Loc:

Loc:
Loc:
Loc:
Loce

[k
-
L|_I

Real Time Information — Currency of the New Decade
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Visualizing with OSlsoft Technology

> With a foundation of PI clients already
deployed throughout the Tenaska fleet and
an instance of Pl WebParts in place we are
using tools familiar to everyone.

» Element Relative Displays to be used

» Pl WebParts Element Relative Displays to
be used soon

Real Time Information — Currency of the New Decade



Getting the Information to the Operator

> Operators need data to act in real
time

» They already know how to use
the PI tools

Real Time Information — Currency of the New Decade
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Element Relative Display

L e L

ALID
W 02t ot 1okt Do S wvaw o0 -
=R N ol R SBL Bl .88 0 20X
L1700 AR eS L 11 i i2ai i = —=J
Ld s >

ntier Combustion Turbine Generator 1  secoossisern o7 ¢
o e
= : I I | I I I
8. e 1.0
| “ COMPRESSOR 09
0 1.000 883 1.000

Compressor Outlet Temp 738 °F
Corrected Gross Output 136,165 kW
Generator Output: 148424 kW
Power Factor 097
Design 164,200 kW

Corrected Measured

LHV Heat Rate: BtukWh 11,122 Btukwn
HHV Heat Rate: BtukWh 10,018 BtukWh

Real Time Information — Currency of the New Decade © Copyright 2010, OSlsoft LLC. Al rights reserved.



Design Considerations

> Fleet wide deployment needs to
be scalable and repeatable

» AF gives us the perfect platform.

Real Time Information — Currency of the New Decade



Fast Deployment

» Copy and paste for all similar
turbines

» Site level deployment can also
copy and paste

Real Time Information — Currency of the New Decade
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Once CTG1 was Complete we did a copy

and paste for CTG2 and CTG3

I"l.‘l PPI - PI System Explorer
File  Edit ‘Yiew Go Tools Help
T8 Database [ Query Date ~

JBack ©) |E, checkin ¥

¥ 2] | (3 Mew Element -

=] B3

4~ Search z)

B (G Frortier
- (@ Comman

Compressor
& DisplayBuild
- (@ EwaporativeCooler
- [ Exhaust
- (G Filterlnlet
F Generator
- (F HeatFate
- G Output
- 3@ CTG2
- (3 CTG3
|_HeartBeat
|_wirike T oPl
ezt

(]
L

[l
)

FI
FI

FI
FI
T

==Y

-

2| Event Frames

e ——

Grawp bw: [~ Category [ Template

Saarch 2 T
| Mame & Description Category Type TI
| (3 Frontier {Process Plugins Inc. &l rights r.. Maone
"5 FFlfear. | None
G PRI_wiite... Maone
 Test Test fiar training Mone

Element Templates - X

Searctt o -

[ oPPI_EPACNDifromC02 -
(5 oPPI_EPAcNDXfrom02

(5 oPPI_EPACSO2fromCO2

[ oPPI_EPACSO2fromD2

[ oPPI_EPAmNOxfrormCO2
(% oPFI_EPAmNDxfrom02

(% oPPl_EPAMS02fromC0O2

(5 oPPI_EPAmS 0 2from02

5 oPPl_FlueGasEnthalpy
() oPPI_GasTurbineHeat. ..

[ oPFI_GazTurbineHeat. ..

[ oPPI_GetTableUTC ...
(% oPPI_GetTableUTC_D...
(5 oPPI_GetTableUTC_D...
[ oPPI_HeatRate 22510
() oPPI_HeatRate_2:241%
[ oPPI_HeatRate_3x3x1
[ oPPI_HeatRate_3=31%
(5 oPPI_Matifications

(5 Plantinformation

() PPI_CurveT ablesh'

] Library (B PFI_CurveT ablsZr
) Unit of Measure (f FFI_DraviCurve
(3 PPI_DrawE=hCircle

@ My (& PFI_DranFlat
| Notifications (% PPI_DrawPalar
e (% PPI_Filker

ontacks (PP tarate LI
4 Elements

Real Time Information — Currency of the New Decade
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Fast Deployment

» All plants to be deployed in Omaha In
a single AF database

» Most of the work after the first
configuration is with Pl tag
development and reworking curve table

configurations.

Real Time Information — Currency of the New Decade



Leveraging OSlsoft Pl Notifications

> \We need the turbines to tell us
when something Is wrong

» With all configuration in AF
Notification is an easy task

Real Time Information — Currency of the New Decade



Data Validation

» Part of the Notification process is the
validation of data that feeds the monitoring
tools.

» For inputs into the model there are limits
set for the input upper and lower limit with a
constant or formula for substitution of a
value with the AF elements

Real Time Information — Currency of the New Decade



What OSlsoft Products We Use

» ProcessBook

» DatalLink

> Pl WebParts

» ACE

> AF

» Pl Notifications

» Servers and interfaces at each site

» Pl to Pl to a central system in Omaha

Real Time Information — Currency of the New Decade



Pl SYSTEM ARCHITECTURE

Tenaska General OSlsoft
System Layout

o

Pl Web Parts

Corporate Office Client

@

Pl Server
Collective %
ACE and AF
Pl to PI

Interfaces bi-directional

: Simple Cycle
Combined Cycle Plants Pl Server
Plants Pl Server

Local Plant Client

Real Time Information — Currency of the New Decade © Copyright 2010, OSIsoft LLC. Al ights reserved.



Fast Deployment Results

» We are In the early stages of development
of the project. We Started Feb. 23" and had
one plant configured by March 15™., We are
In the data validation phase for this plant.

Real Time Information — Currency of the New Decade



A Aen10) £1001€E0R

Results of Deployment

> Notifications will tell us when the turbines
need attention

» Performance can now be monitored
continuously instead of on demand
occasionally.

»We are leveraging existing tools so we do
not need to switch visualization or reporting
from what we already know = Minimal
iInvestment for a lot of results
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Tangible Results

> Minimal investment for Process
Plugins provides more value for
OSlsoft AF

» Catching one issue with continuous
monitoring and notification will repay
our investment
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FUTURE PLANS / NEXT STEPS

> Continue our fleet deployment of the
monitoring and performance tools.

» Build additional reporting and
visualization

» Add other equipment monitoring
beyond our turbines
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