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“Household electricity consumption is widely viewed and accepted as
providing substantial standard of living (quality of life) gains. These gains
come in many areas...refrigeration of food (health), lighting for reading
(literacy), computers and internet access (education), productivity
(income)...and suggest that observable household electricity consumption
may provide useful insights into the nature of standard of living across
countries and its changes over time.”

by
Roselyne Joyeux and Ronald D. Ripple in The Evaluation of Standard of
Living and the Role of Household Electricity Consumption
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55% of 475 GW average USA power generation is monitored by the Pl System (coal,
natural gas, renewables, hydro and nuclear)

75% of nuclear power generators in the USA use the Pl System

The US Nuclear Regulatory Commission (US NRC) uses the Pl System

85% of total 23 GW USA wind generation is monitored by the Pl System

90% of the ISOs/RTOs in the USA use the Pl System

17 of the top 20 wind generating producers in the world use the Pl System

Over 50% of the Concentrated Solar Plants (CSPs) in the world use the Pl system

Many of the largest solar companies in the world use the Pl System (SunPower, EDF-
EN, E.ON, Iberdrola, EGP, Abengoa Solar, Sempra)

Many solar, wind, turbine and other major equipment power generation OEMs in the
world use the Pl System @@

Many power generation customers in India use the Pl System
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AV Power Generation Market in India

Population (1.2) (1/3) (50%, 25) (400)

GDP (31)(8%)

Electricity growth & consumption (7%, 2x,10)(51)(728)(111t)(5000)
Resource constrained

Nuclear

Politics & ideology

Fossil fuels

Renewables

Source of data: BP Statistical Review and IEA 2010 Key World Energy Statistics for 2008 data; presented at India Nuclear Summit by Arun
Srivastava, V.P Raja, K.J. Sebastian
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Global Energy Consumpiion e
quadrillion Btu Eia'!l
200
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W China and India B Rest of world

G100

400

200

1990 2000 20038 2015 2025 2035

Strong economic growth leads China and India to more than double their combined energy
demand by 2035, accounting for one-half of the world's energy growth. Source EIA's
International Energy Outlook 2011 — 9t September, 2011.
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Installed Capacity
31 March, 2011

Total 173,626 MW
Thermal 112,825 MW
Nuclear 4,780 MW
Hydro 37,567 MW
Renewables 18,454 MW

Electricity Generation by Type, India
1990-2008

Eillion Kill

1880 1994 1995 2002 2006
Saurce m Convertional Thermal B Hydroglectric
EI4 O Muclear B Geathermal, Salar, Wind, and Waste
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What's Different?
Fuel/Fuel handling
Availability of fuel
Staffing levels
Designed busbar cost
Technologies
Equipment types
Efficiencies
Optimum operating modes
Regulators/Requirements
Emissions and waste
Bi-products
Catastrophic failure risk

What's the Same?
Need for qualified, trained staff
Need for highly available units
Need for highly reliable equipment/systems
Need for proactive environment
Need for minimum outages
Need for timely, informed decision making
Need for low O&M costs
Need for low busbar cost
Need for low life-cycle cost
Need for high efficiencies
Need for high safety and environmental performance
Need to meet regulatory requirements A
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AV Customer Business Results in Power Generation

$9 million in heat rate savings and ISO regulation
penalty disputes/DMNC testing

Pl System + advanced analytics (CBM) pilot $1million, one
combined cycle unit in 6 months, deploy fleet-wide

A
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DTE Energy History of Pl System

Pilot at Monroe PP in 1998 e e
Fossil Generation Fleet 1999 (18 units) ‘

GenOps — EMS Ranger 2001

SOC SCADA- 2002

Fermi Nuclear— 2003 (1 unit)

DTE Subsidiaries — 2007
Enterprise Agreement — 2007
Continuous Pl Expansion — 2007 on
IT Monitoring — 2009

Steam Temp.
@
Flors, b

<« Load = Pendant RH = Pri Superhtr « Horiz SH = Econo

OSlisoft.
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e DCS installations on nearly every unit

e Nearly 300,000 process data tags
» Pl Systems at each plant
» Pl Interfaces to DCS & many PLC’s

e What is that data screaming at us?
e How do you effectively utilize the data?

How do you turn data into information?
N d

OSlsoft.
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DTE Energy Raw Data Analysis

Effect of Fluggage on Reheat Attemporation
Lxhibit 2
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DTE Energy Engineering Applications

Fleet Performance Analysis (PMAX)

Thermal Performance Calculation Engine $500,000

Annual Savings!

SWITCH TO 11:46:55 4/06/2006 BOILER EFFICIENCY GROSS POWER
UNIT 1 BELLE RIVER UNIT # 2

MAIN STEAM HOT REHEAT
COAL FLOW - TPH 337.4
PRESS (PSIA) 2437.0 552 .4 COAL HEATING VALUE . BOILER EFFICIENCY (%) 84.8
TEMP (°F) 1001.8 1007.6 BOILER EFF NO A/H (%) 77.9
FLOW (LB/HR) 4221677 3993191 OIL FLOW - GPM 0.0
HEAT RATES (BTU/KWHR)
— —' 1 BOILER O2 WET (%) 3.2
el BOILER O2 DRY (%) 3.6 GROSS TURBINE HEAT RATE 7771 |
B, _ | BOILER CO2 DRY (%) 15.8
- NET UNIT HEAT RATE 9784
P s |[luer STACK CO2 WET (%) 10.0
M A 00 Il STACK CO2 DRY (%) 10.9 NET UNIT HEAT RATE (IN/JOUT) 10212 |
E
N B GAS EXIT TEMP 269.2
sk CORRECTED GAS EXIT TEMP 338.5
. I
siLosS
LWR RHT e AR BOILER LOSSES (%)
v::;&ﬁ - PRECIPS
Ill I I 1 > DRY GAS LOSS 6.20
[ I =1 " by ) Ff:qs UNBURNED CARBON LOSS 0.03
' & "‘ ‘I A II = MOISTURE IN FUEL LOSS 3.23
[]
| i P - / HYDROGEN IN FUEL LOSS 3.93
= | I I s | MOISTURE IN AIR LOSS 0.14
I‘K‘\.,_,I R - ﬂ RADIATION LOSS 0.16
AVE AIR IN AKAGE (%) PRIMARY ] l 1
=l | - PRIMARY I UNSPECIFIED LOSS 1.55
PULVERIZER | FORCED

DRAFT FANS

il I | WET CO2 AND 02 IS MEASURED, DRY CO2 AND O2 IS CALCULATED

OSlsoft. L
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DTE Energy Engineering Applications $1,200,000

Digital Fuel Tracking System Annual Savings!

oS

Copyright ©

Main Mimic

DETROIT EDISON a1 Monroe Power Plant

SHIP BOOM TH2

TRIFFPER
ZM16
01 ZMO3

FED2 CWVO02
B 1 = i I

Current Time: 3/31/ 14 Unts | b26t | Bock1 | Backz | Backd | Backd | Beuks | sacko | Bocnr | Backs
Sample

CNVOT

{BREAKER

Silo Burn Time Graphs Unit 3 and 4

1 [ 11214
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DTE Energy Engineering Applications $2,200,000
Annual Savings!

NOx Emissions Strategy

Expected & Actual MOx Costs

S Hour
History

NOx Cost (S/MWHY)
LI P S R T =
_.B 8 8 3 8 8RB 2838188

\%’

. Current
i : _ ; y aperation

o a0 B0 70 80 @0 100

W Actual - Trerton Channel Lint #3

= Expected Cost - Trenton Channel Unit 29
@ Aciusl - Trenton Channel HP

m— Expected Cost - Trenton Creannel HP

Expected
Curve

OSlisoft.

Copyright © 2007 OSilsoft, Inc. All rights reserved.

Primary
focus is
NOx
reduction
only

NOx Reduction with

Improved Heatrate

Before After
Ixnplementatlorl Implementation

|

2 Heat Fote

I

Focus on

operating

near NOXx 16
budget curve VALUE NOW, VALUE OVER TIME



DTE Energy Engineering Applications

Energy Management System (EMS)

e The Plant Energy
Management System is
used to automatically
control unit dispatch

e Implements data
validation on all fields

e Performs several
calculations based on
Pl data to determine
validity of inputs.

e Transported to EMS
Ranger via Pl

OSlisoft.
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ssil Generation
[ Capacity Framework

ts o DstsCnbry | administration L1ems Sprine |1 about

Last Refresh: 3/3/2006 2:27:23 PM

Plant Energy Management System - Monroe Unit 1
Auto-Refresh Interval: s minutes

$120,000
Savings!

AGC Mode: LOCaL

[ selectunit | [ cChange Data |

Fuel Data
Block 1 Block 2 Block 3 Block 4
Fuel Definition Coal Coal Coal #2 ol
Max Avallable MW 080 o o o
Regulating Fuel ves ro Mo ro
Realtime MW 670.1719 O o o

Fuel Cost $/MBTU  2.306458 2.306450  2.306458  14.04003

© + M Cost $/MBTU 0.1099987 0.1099987 0,1099957 U.1099987
0.6212921 0.6212921 |0.6212921 |0.1028994
Total Cost $/MBTU 3.03772  3.03772  3.03772  14.26172

Total Cost $/MW Hr 27.33936  27,33930  27.33936  128,3555

Other Data

Emission Cost

Block L Block 2 Block 3 Block 4

Dispatch Margin Up 9.828125 0 o o
Dispalch Margin  Calc Failed 0 o 0
Aux Powver R IALZT Unit Stalus  DNE

Dynamic Heat Rate 106.87 Fuel Cost o

Startup MBTU O
Fuel Price Calculator
* Current Blend: LSS: 100%
Type of Coal / Blend % By Welght LSS | 100%
Type of Coal / Blend % By Welght LSW | 0%
Type of Coal / Blend % By Welght LSWwW ~ | 0%

Ll auta update Fuel Prices Caloulate

[ Limits & Error Checks ]

Operating Limit Data

Tuotal Capahility aa0 TCAP

Ten Minute Capabllity &80 TMC
Kegulation High oE0 Feg High

Nt MW A70.1719

Regulation Low <00 Reg Low
Ramp Rate Up 2 AGC MW/MIN

Ramp Hate Down E AGT MWRTN
Forbidden Zone 1 High O
Forbldden Zone 1 Low O
Forbidden Zone 2 High 0
Forhidden Zone 2 Lowe 0
Forbldden Zone 3 High O
Forbidden Zone 3 Low U
Forhidden Zone 4 High 0
Forbldden Zone 4 Low O

Quick Referance

1. Ta adit data, click "Change Data®.
2. Make necessary changes, then click "Send Mow".

Select Unit Change Data

[ Limits = Error Checks ]

7 2006 Engineanng Consulants Group, dnc. - A Rights Reserved.
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DTE Energy Engineering Applications

$530,000
Fuel Cost Framework Annual Savings!
Fuel Supply Sefault Mode —&n Improvements...
Analysis ——— Auto calculate & update Ranger @ 30 to 3 people

o —> —’LME * Timely data entry
9 — Blend Calculations e 710 errors
ph”s Current Vil s-tch-pi
& Fuel '
. . Cost Blend Calculations

Historic 2

Gas & o|| Prlce At — Blend Calculations Ranger
Hubs £S0 P ﬁ% (O >— P
e y . -ﬂ: < Blend Calculations

ps-eso-pi Ann Arbor

Gas -- Dawn & »
H%bany & Daily Blend Calculations

s~ _ Auto update S-arw-ni

Blend Calculations

DS-Stc-pi

Blend Calculations

18
OSlsoft.
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DTE Energy Engineering Applications
Plto PI (AGC)

$200,000
Savings!
AGC — Automatic Generation Control

5 largest Fossil units & Peaking Units are ramped through PI Set Point control

ll T 19

oslsoft® 5 MET WA e g TP e P e o
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DTE Energy Web Visualization
Fleet Status — Pl WEB enabled

Met MW TMC TCAP Unit MetMwW TMC TCAP Unit Met MW TMC  TCAP Load Forecast
BR 1 m o 0 5] CC 15 66 a5 a5 0 42 42 HE Today TD"QEL?'N
BR 2 = 609 535 635 cC 16 53 125 125 o 42 42 'g}'g'g G041 B
— - . LA Fol
— m o - o # * 0300 7505
MOM 1 == 545 77 77 77 o 14 14 0400 S
MOM 2 i 745 75 75 75 0 17 17 D500 S
MOM 3 BiE 753 76 76 76 0 16 16 De00 i é.:.?.:.
MOM 4 =B 753 o &7 67 o 16 16 .:.'3-.:..:. '3_25;:" 2531
RR 2 52 245 o 69 69 o 16 16 0s00 Tmas 9183
RR. 3 &= 273 77 77 77 ] 21 21 0900 3893 10068
sc1 EE 105 o 21 21 1000 9573 10593
5C 2 = 112 - -
5C 3 o 125
sC4 @R 135
sCe T BER 255
SC 7 o= 329
TCTF OB 94
TCs EEO73
TC9 T 460
GW 1 [ 369
HE1 B2 &4 | ] ] |
o 0 o ]
(] ] (] ! ’-
m - 0 [ ]
- 0 319
359 - - Ludington El
- DEEE 7293
Flant Generation 5281 Transactons
Ludington Generation o Firm Purchase T T
Py Cororaton a7 Non-Firm Purchasd B @ EE NeEl Bw [NEENEE] [NE] (bW
Misc. Generation 85 Firm Sale (=) I I N | | [ D D
Total Generation 6745 Mon-Firm Sale
Steel Load 289 Retail Schedule
B mE mmms 4

OSlsoft.
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DTE Energy Web Visualization

Real-Time DCS Operator Displays

6000 real time dynamic actively linked WEB DCS graphics

MTG OVERVIEW

MAIN STM PR
AST STAGE PR

N MAIN STE AM
S MAIN STEAM
HOT REHEAT PR
N HOT REHEAT
S HOT REHEAT

COLD REHEAT PR 734 PsIG
N COLD REHEAT 596 F
S COLD REHEAT 594 F

BEARING OIL PR 15 #
BRG OIL CLR IN 152
BRG OIL CLR OUT 18 F
OIL CLR CTRL VLV 40 %% FFInEE
= TG OIL PMP AUTO
EMRG OIL PMP ATO
SEAL OIL P AN 13.07
AR SIDE TEMP 10 F
H2 SIDE TEMP 10 F
H2 S/O PMP
SIO BKUP PMP AUTO
AR SIDE S/O PMP
M BRG SEAL VAP EXT
S BRG SEAL VAP EXT

AWM
STATUS

UNIT 2

IND 3471 # DIsP
#1 TRSH RACK LVL £ 0N
SCREEN LvL S 0N
@  TRSH RACK LVL 2 11N
SCREEM LVL: 41N
a4 TRSH RACK LVL A -6 IN
SCREEM LV 31N

MW GROSS
MW NET

MW DEMAND %
MW GEN %
MVAR S

GEN VOLT
BUSVOLT

H2 PR

121.7
121.6

SEAL STEAM PR 5.5 STATOR CLG F
SIS EXHAUST VAC 14.1 k
M SIS EXHAUSTER E Wup
S SIS EXHAU STER W STR CLG PMP
CONDENSER VAC 27.22 INHG SN BUSELG FAN N
USCLG FAN S
N MAIN UNIT VAC PMP
1 TRAVE
S MAIN UNIT VAC PMP
2 TRAVELNQ SCREEN
=0 SOEET 3 TRAVELNG SCREEN
INLET WTR BOX TEMI 43 43
| QUTLET WTR BOX TEMP 75 75 OULAVELLG | SEREET
MTG HOTWELL TEMP 95 96 x otk
N MAIN UNIT CIRC PMP N DEH PMH
C MAIN UNIT CIRC PMP S DEH PMP

S MAIN UNIT CIRC PMP

OSlsoft.
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DTE Energy Web Visualization

Pl enabled - Event Re-play

DRAFT OVERVIEW

DRAFT LOSSES W PA HTR
AIR OUT PRECIP PRECIP
ECONOMIZER 2.7 599 DEGF CHMER C CHMER D
HORIZ REHT 2.3 AR DP ouT ouT
RESUERHI i F) 280 DEGF 283 DEGF
PNDNT REHT 05 CES Db —0— 01 1
DP AIR E =
) e —.
W FD FAN SHZ0) WEST FEGT 1
. 2009 DEG F | € 1ProcessMet Trend - Microsoft rnet Explorer provided by DTE Energy
bOEPPRS AIR e EAS=SIeE
e s N s R WEST 02 02/l D = & 6F @ B 9 & oF | oF [ R) ok | @ -
97 27 \Q 1
s STACK TeTions
PESF g 33 1087 |y TR
A D 3.5 STACK CO2
H E_ 14.9
2080
BOILER )
i STACK GAS
B EAST 02 FLOW |  =a00-]
AIR a8 3.9 12.8
o T EE STACK
FD FAN DEGE s 3.1 RSN B
DUCT PRS s 1 3.0 Tus0
16 "H20 AR —
~ EAST FEGT
1887  DEGF
DP AIR = 10004
o \ ANV e =
E PA HT AT %‘l'. 1'.-" :
BOILER TUBE TEMPS TAIR OU| "™
E FD FAN el et
PRI SH 729 SSH1ST 930 T OE
PLAT SH 772 SSH 2ND 1010 .
INT MAN 936 RSH OUT 993 GAS DF arx A0-a0 g A 1401 az 1407 a2 140 PR arz 1528 A 12 A 1407 a2 A5 A s
St et tmeved  Upsinte () -
A‘ﬁ‘ m AM TURB BLR | [ Asces | [0amzszon7 134971 .. |[0amzzo07 14527 +|[a =] ]
CLR 4
2DRFTOV STAT MSTR MSTR | cuninue ) cuminue ) cuminue o cuminue | reuve ums

Re-play events using historical Pl data

OSlsoft.
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DTE Energy System Dashboards
Pl Enabled

2000 real time dynamic actively linked WEB System graphics

Coal Mill Status '-

12 3 4 _ 5
® e o0
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12 3 _4_ 5
® o 0O

1_2_3 a_ 5
® ® o 0

1i_2_ 3 4 5 6_7_8
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I Harbor Beach

OSlsoft. 2
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DTE Energy Expert Systems

Pl Dependent

e Equipment & Process Monitoring — Advanced analytics

» Fleet wide implementation 2006

$7,769,680

» A Primary Performance Center Application o
Annual Savings:

e Combustion Optimization — NeuCo

» Startup on St Clair Unit 7
» Installation in progress on Belle River 2

$330,000/unit
Annual Savings!

» Planned for Monroe Units 1-4

24
VALUE NOW, VALUE OVER TIME

OSlsoft.
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DTE Energy Technology Framework

Annual Savings

Actionable A
Dashboards .. .
Information — KPI's Fleet Optimization Fleet Optimization
= - $20,000,000
usiness Intelligence . .
Reliability, 4-Block (Projected Savings)
Outage & De-rate (UCF) & Market
Expert Systems $11,000,000
Predictive Monitoring, Optimization
System Dashboards $1,000,000
Fleet Status Assessment
WEB Visualizing $5,500,000
Easy Access to Information
Engineering Applications $4,500,000
) PMAX, Digital Fuel Tracking, Fuel Cost Framework
Discrete data Process Discrete to Data

Limited val
IMited Ve / Distributed OSlsoft PI Historians \ $3,OOO,OOO

Large Population of Data



DTE Energy Technology Framework 2009

DCS installations on nearly every unit

Nearly 1,000,000 process data tags
Pl Systems at each plant
Pl Interfaces to DCS & many PLC’s

Drives Performance Excellence
Process Costs, Asset Health,
Operational Performance, Market Value,
Fleet Optimization

; ; Relate all Data Sources
Business Intelligence

Reliability, 4-Block Analysis Framework
) Outage & De-rate (UCE (PI, ProcessGuard, Maximo, SAP, UCF, P3M,
Actionable Mair?tenance Py Mf&lrket) 2504\ Predictive Monitoring, NeuCo, LIMS, Plant View ..)

Information — KPI's Expert Systems Advaggﬁ%rﬁgﬁlﬁi(sj ﬁrlzézggs“;o(zﬁgrrir;isation
et SN =
redictive Monitoring, Optimization 50% Closed Loop Process Optimization

System Dashboards \ Fleet Drill down
50%

KPI's
Dashboards

Fleet Optimization
15%

Fleet Status Assessment Subject Matter Experts

WEB Visualizing Standard User Interface
Plant Alarm, DCS Real-time WEB Graphics WEB Visualization
Easy Access to Information 100% :

Process Discrete Data

Engineering Applications PMAX, DFTS, eNote,
PMAX, Digital Fuel Tracking, Fuel Cost Framework Fuel Cost Framework,

: A Process Discrete to Data 90% Alarm Management

D!Sc_rete data Distributed Control Systems (DCS) Post Event Analysis
Limited value Distributed OSlsoft PI Historians DCS, PLC & Pl

arae Population of Data 90% %ComBIete




DTE Energy Unit Capacity Framework (UCF) 2009 @ osteot

Process Flow
Day

Power Plants -

Midwest ISO

% We manage power.

Strategy

Market Feedback

OSIsoft. 27
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DTE Energy Unit Capacity Framework (UCF) & osisoft.

e Manages all Unit Capacity and De-rates - Interfaces to MISO, P3M & EMS
e Automatically Generated Status Report (Availability on BlackBerry)
e Dynamically linked with Outage and de-rate process

Fossil Generation

$6,900,000

Savings To Date!

= Unit Capacity Framework
B Reports F Data Entry | Quick Link e h ® BB

Date/Time: [#4/6/2006 12:46:00 PM = 3]

Export o Excel
] Export o wioed

€D Feis pefinmons

[ show oprionsl Falés Group Pasker Units || Group Cyoler Unies [ Group Base Unins

Sort: | Alphsbencally (W | Historics] Time: Cument

Fossil Generation Status Report

Thursday, April 06, 2006 12:46:56 PM Last Modified By: David W Skiver (E29349) on Apr 6 2006 6:24AM
it on npc g0, Srof Current Slend Unit Constraints/Special Conditions Creon” Econ. Primary Primary Ui, Uwie Towmh ol
® erver 1 [ | s25 =00 625 {100%LSW}+{10096201L} o o o o o o o o
@& BRVPP 2 835 £10 €35 {10091 S} +{10096201L} o o o o o o o o
@ cckpp 15 [] 13z 138 135 {1009%NGAS} o [] L) o o o o 0
@ coker s [ 100 100 100 {100:NGAS} o o o o o o o o
@& FERI 2 [] e o o {100%NUCH o o o o o o o o
@ cwipp 1 [v] 7Es  7Es  7Es (609 NGAS 400 HEOIL} o ) o o o o o o
® wnenPp 1 V] 103 90 103 {100%61SS}+{10026:201L} o o o o o o o o
® monpp: [] 770 o o S9EMEE}+ {1009 2011} o ) o o o o o o
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& MoNPP3 785 755 785 /3596 MSE}+{100%6:201L} o o o o o o o o
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R e
Entergy Performance Monitoring &
Diagnostics Center (PM & DC)

Support plant objectives to achieve fleet commercial
excellence through improved unit performance, equipment
condition, and operational risk management




R e
Entergy’s PM & DC PI Infrastructure

* Pl Servers located at 16 plants

e Operations Information Systems (OIS) implemented on 30

units:

— Real-time performance monitoring & diagnostics thru pre-built PI-
Process Book displays and General Physics EtaPro™

« Advanced Pattern Recognition (APR) implemented for 33

units:

— Anomaly detection and alerting via advanced pattern recognition
software using near real-time data from the plant Pl servers

" © 2005 OSIlsoft, Inc. — Company Confidential .



Entergy Pl Use in the PM & DC

e OIS/Pl is primary means of accessing
plant data for routine monitoring

e Build custom ProcessBooks and
DataLinks for trip analysis,
unit/equipment problem diagnostics, and
special monitoring

e Using Pl Alarm View and Pl ACE for
PM&DC’s Alarm Management System

e All based on the foundation of the Pl data
collected and stored at each plant




Entergy PM & DC Monitoring Tasks

Unit trip monitoring and diagnostics

— Plants can use extra eyes during upsets

Unit Start-up monitoring

— Complex process with many opportunities for error

Routine monitoring

— Looking for early signs of emerging equipment problems or failed instrumentation

Purchased Advanced Pattern Recognition (APR) software to greatly
enhance anomaly detection capability and data mining

Performs special analysis requested by plants - lost MWSs,
performance issues, and equipment problems




R e
Entergy PM & DC Benefits

Early identification of changes in equipment physical,
thermal, operational & environmental performance

Improved ability to mitigate degrading equipment
condition and unit performance

Improved ability to maximize unit value considering
current market opportunities

Leverage expertise and technology
Enhanced teamwork




R e
Entergy PM & DC Results

e PM&DC Benefit to cost:
— First year: 2t01
- Including initial set up cost
- O&M dollars only

— Ongoing after first year 3tol
- O&M dollars only
— Ongoing after first year 8tol
- O&M + fuel & replacement power)
e Catches:
— First year 252
— Ongoing 400-500 / yr




AVAVAY

N/ . .
i%v GenOn - Driving Factors for OSlsoft Solution

VA
£

Problem: Many disparate plant systems and the need
to turn data into actionable information

« DCS, PLC, CEMS, Analyzers...
» Various timestamps
« Data accessibility & integrity
Solution: OSlsoft, Enterprise Wide Infrastructure
« Common real-time database
« Common visualization and analytic toolset

« Common technology for development and
advanced analytics

 Leverage SMEs (Central & Plant)

IPP, not a utility requires effective maintenance practices

© Copyright 2011 OSlsoft, LLC A
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AV GenOn OSlsoft Continuous Value Proposition

VA

y

Fleet Wide Deployment 2002

Condition Based Maintenance on Critical Assets 2004
Advanced Pattern Recognition Fleet-wide Rollout 2005
Water Chemistry Automation 2007

Automated Operator / Maintenance rounds 2008 - 2010
Environmental Monitoring 2008

Proactive Maintenance Data Gateway 2009 - 2011

Every phase a business value and positive ROI

© Copyright 2011 OSlsoft, LLC A
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VA

Boilers —“The race car tire of Power Generation”

y

}X#v GenOn Boilers Highest Lost Margin System

Highest Lost Margin Opportunity
Most outages / de-rates
Improve Water Chemistry
* Make visible via PI
* Transformation of data
Track Temperature Excursions

Highest LMO makes easy ROI with technology solution...

© Copyright 2011 OSlsoft, LLC ‘
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AV GenOn Water Chemistry Automation
y

* Improve and interface to analyzers
* Cycle Water Chemistry screens

 Response Procedure Reports (EPRI
standards)

o Calculate minutes in / out of spec

~__

* Notifications on limits

Transform and use data in a new way...

© Copyright 2011 OSlsoft, LLC A
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MVAN .
AV GenOn APR Modeling
WA

y

Business case developed from history :
* Review equipment failures
e Outages and related lost margin

« Combined cycle plant pilot had 5 catches
(~value $948K)

» Decision to apply fleet wide
* Model critical systems and equipment

Very intelligent rules based monitoring of critical systems...




AVAVAY

VAV
i# GenOn Summary
VA

y

Implement Enterprise Wide Infrastructure (EWI)
Use for core business processes

Operations, Maintenance, Engineering
Equipment and Vendor performance

Common Tools, Visuals, Notifications & Training
Common Solutions and Advanced Analytics
Leverage staff and expand their skills sets

Every phase has positive ROI!
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AV EDF Wind — Avoiding Significant Failure
WA

y

WTG16 Generator Bearing Drive End Temp

(Actual in Blue, Predicted in Green

28-0c1-08 | BAL: 0x Health™ | PdP 4-VARIABLE TREND
9:26:36 WM: (L} _#
SIGNAL: GENERATOR BEARING DRIVE END TEMP 47.0004
PREDICTED: [N 1G16 VWIND TURBINE (WTG16-GENBEARDETEMP) 35.641B)]
RESIDUAL: INTGAGMMBTEMBMMM /1EIENT TEMPERATURE 5.0000]
VARIANCE: WTG16-ACTIVEPOWER 1483.000A)
Ceoood
n
ﬂ ! ﬂl D
\
UUUUU -1 % &l & 1L ] [
DDDDD ' It‘ 3 r.' I-‘i- | rl | f\" 1 2
| Wt | SR il y 1 | _f
TR : e\
[Coood
A L
»
155200
[ 20000
16.000
[T L]
»

10/16/2008 12:16:07

UUUUUUU

Replacement of bearing became a scheduled outage, no

impact to generator.

I

REAL-TIME SAMPLE RATE: 5 minutes

T

END TIME: 10/28/2008 8:36:01

Pl System alerts and notification
allow failure conditions to be

identified early

Pl System replacement before
causing significant failures

Example:

Observe the bearing
temperatures to determine
bearings approaching failure

Replace the bearing before the
generator fails

Plan for equipment/tool need to
service in advance

Scheduled maintenance vs.
unscheduled maintenance

© Copyright 2011 OSlsoft, LLC A
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X SunPower Solar

SunPower O&IVI Overview




JAVAVAY
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AV Conclusion

VA

y

There exists a huge electricity supply and demand gap in India
Many new plants need to be built...and there are many obstacles

In the mean time, we need to maximize the availability and output
of existing plants at the lowest achievable cost

Many characteristics and requirements of fuel-to-electricity
conversion processes vary as a function of the fuel-type

Many core characteristics and requirements do not

The Pl System can support nearly 100% of those that do not vary
and can be a core infrastructure technology to help close the
supply and demand gap in India



India and America — Common Values, Shared Success
op ed this week, USINPAC Blog Network

“The remarkable deepening of US-India ties over the past decade is
only a start, as the relationship has still not reached its full potential. If
Indians and Indian-Americans continue to contribute their ideas, their

energy and their commitment, | am sure that even more exciting days
lie ahead.”

Senator Richard Lugar, the Republican leader of the U.S. Senate
Foreign Relations Committee


http://app.streamsend.com/c/14695991/815/7KqS92K/1zt8k8c3a8?redirect_to=http://www.usinpac.com/blogs.html

JAVAVAY
VAV

/N4 : -
Va Quotes: Mahatma Gandhi

“Strength does not come from physical capacity. It comes from
an indomitable will.”

“*You must be the change you want to see in the world.”

“Whatever you do will be insignificant, but it is very important
that you do it.”

4
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Thank you
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