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About NRG Energy, Inc

 Power Generation/Retail

— Reliant Energy and Green
Mountain Energy

e North America

— Texas, Northeast, South
Central, and Western

* International
— Australia and Europe
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NRG Energy

* Fortune 300 wholesale power generation company with HQ in Princeton,
NJ & 5t largest in the Energy Industry.

 Owns and operates one of the industry's most diverse generation
portfolios (includes ) and power)
that provides ~25,000 Megawatts of electric generating capacity.

* In 2009, NRG purchased , the second largest retail energy
business in Texas, serving nearly 1.6 million business, industrial &
residential customers.

* |n 2010, NRG purchased Green Mountain Energy Company
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http://www.nrg-econrg.com/nuclear.html
http://www.nrg-econrg.com/wind.html
http://www.nrg-econrg.com/solar.htm
http://www.reliant.com/

Business Challenges

* real-time data to dispatchers, schedulers, traders

* Increasing the visibility of the performance of assets
— Centralized performance reporting

 |Improving overall plant and fleet performance
— Managing fuel costs
— Reducing outages
— Maintenance of an aging fleet

* Anticipating market conditions to improve cross-group coordination

e Utilization of technical resources
— West Coast, Texas, South Central, Northeast
* Improving overall maintenance process
— Calendar-based vs. Conditioned-based
e Accessing data from various platforms

 Keeping cost down
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Background

 Some plants were acquired with Pl System already in place; Pl System was
later implemented at selected sites within NRG fleet.

* Each plant Pl System setup differently
— No two plants setup the same
* Pl usage throughout the fleet varied
— High, Medium, and Low
* Noclear objective for Pl System
* No centralized support for Pl System
— Every man/woman for themselves
e Different historian platforms
— PI System, Honeywell PHD, Siemens T3000
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Challenge/Problem Detail

* Pulling together data from various locations for
reporting
— No common tag naming convention
* Pl System not being properly maintained
— Hardware
— Behind software version
e Historians on different platforms
— PI System and Honeywell
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Solution

* The plants would use the Pl System to identify operational
changes and benefit opportunities as well as to analyze plant
conditions and failures. The Pl System assists in understanding
operational capabilities through:

Systems efficiency monitoring

Equipment condition monitoring

Economic performance and unit optimization capabilities
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Current trending and historical data analysis capabilities
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OSlsoft Products and Services Employed

* Pl Server * Pl ActiveView

* Pl ProcessBook * Pl Module Database
e Pl DatalLink * Pl to Pl Interface

* Pl WebParts * Pl Tag Configurator

* Pl System Management < PISDK
Tools (P SMT)

* Pl Collective Manager
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Pl System Architecture

* 18 Plants currently running a Pl System

* Plto Pl interfaces from Plants to HQ/Regional office

* Central Pl System located in Texas and Corporate offices (NJ)
e PISystem in Texas/LaGEN Energy Management System (EMS)
* Pl WebParts provides fleet-wide dashboards/reports

 PHD to Pl Interface connecting Texas PHD Systems to
Centralized PI System
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Results

e Ability to view Process Information

- Corporate monitoring of assets across the Enterprise; we monitor the
operations of each equipment
e Turbines
* Boilers
* Feedwater Heater

e Ability to view Market Data
- Fuel Costs
- Market Value
- Unit Capacity/Derate framework
- Automatically Generate Status Reports
- Outages and Derate process
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Results

e Ability to display “Islands of Information” Together such as Process, Fuel,
Price, CEMS, Equipment, Vibration Monitoring, etc.

- Correlate Emissions and Price Data with Actual Operating Conditions
- NOx Emissions
- Texas Nodal Market

e One version of the truth that everyone follows with centralized reporting
- Steam Purity
- Controllable Loss
- Settlement Audits
- Generation Dispatch
- Fuel costs
- Heat Rate
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Pl System Displays

OSlsoft. USERS CONFERENCE 2011 W [ © Copyright 2011 OSlsoft, LLC. 14



Results - Turbine

= NRG Fleet Turbine Displays - BC2 TURBINE - Windows Internet Explorer
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## Maintanence/Technical Services

This Site: Maintanence/Technic ~

Maintanence/Technical Services > NRG Fleet Turbine Displays > BC2-TURBINE

BC2-Turbine

@ RtTreeView ~ RuGraphic -
= [ ==iun 11 BC2: TURBINE OVERVIEW
© [y Stocks
Boiler Eff 84.69 %
Hot RH From Boiler Flow 4012.56 KLBH H;':u'rb E‘"m".c:c Actual 78.03 %
Turb Inlet Temp 992.42 DEGF e Y iy
Turb Inlet Temp 892.15 DEGF u telency Actual -
Hot RH Press into Turb 617,08 PSIG Net Turb Heat Rate Actual 7981.77 BTUMW
10038.35 BTU/KW

Main Stm Flow 4390.63 KLBH Net Unit Heat Rate Actual

:"r: I'"'p :gg:’ig Eigz Crossover Flow 3881.66 KLBH

urb Temp :

Crossover Temp. 684.15 DEGF
Main Steam P 2423.65 PSIG
ain Steam Fress Turb Grossover Press 190.96 PSIG

S Er—
Medium-pressure

Low-pressure
Tirh e B ks

e

Turb Brg #1 Metal Temp 194.02 DEGF  Turb 141.30 DEG F Brg #1X Vibration 1.94 MILS Brg #6X Vibration ©0.00 MILS
Turb Brg #2 Metal Temp 197.57 DEGF  Turb 146.92 DEG F Brg #1Y Vibration 0.00 MILS Brg #5Y Vibration 1.22 MILS
Turb Brg #3 Metal Temp 153.94 DEGF  Turk 137.55 DEG F Brg #2X Vibration 0.81 MILS Brg #7X Vibration 2.2z miLS
Turb Brg #4 Metal Temp 20503 DEGF  Turb 133.83 DEG F Brg #2Y Vibration 1.23 MILS Brg #7Y Vibration 2.48 MILS
Turb Brg #5 Metal Temp 17913 DEGF  Turk 131.39 DEG F Brg #3X Vibration 2.2a MILS Brg #8X Vibration 1.40 MILS
Turb Brg #6 Metal Temp 201.83DEGF  Turb 127.20 DEG F Brg #3Y Vibration 1.41 MILS Brg #8Y Vibration 5.67 MILS
Turb Brg #7 Metal Temp 183.56 DEGF  Turb 138.26 DEG F Brg #4X Vibration 1.25 MILS Brg #9X Vibration 1.07 MILS
Turb Brg #8 Metal Temp 187.14 DEGF  Turb 138.01 DEG F Brg #4Y Vibration 1.33 MILS Brg #9Y Vibration 1.38 MILS
Turb Brg #9 Metal Temp 14743 DEGF  Turb 136.73 DEG F Brg #5X Vibration 2.92 MILS Brg #10X Vibration 2.06 MILS
Turb Brg #10 Metal Temp 140.72DEGF  Turk Brg #10 Oil Drn Temp 135.06 DEG F Brg #5Y Vibration 1.60 MILS Brg #10Y Vibration 3.47 MILS
Turb Thst Brg Frt Mtl Temp (A) 146.27 DEGF  Turb Brg Frt Oil Drn Temp 140.00 DEG F
Turb Thst Brg Frt Mtl Temp (B] 147.94 DEGF  Turb Brg Rr Oil Drn Tem, 141.26 DEG F
Turb Thst sz Rr Mt Tempp((A): 144.57 DEG F ? " DAYS ONLINE 24 DAYS
Turb Thst Brg Rr Mtl Temp (B) 143.34 DEG F Eccentricity 0.00 MILS Turbine Speed 3599.54 RPM
NET MW 501.47 MW GROSS MW 637.62 MW
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Results - Boiler

NRG Fleet Boiler Displays - BC2 - BOILER PERFORMANCE - Windows Internet Explorer

S

- [ £ | http: //it/OISwebparts/MaintService /BOILER /BC 2% 20-%20BOILER % 20PERFORMANCE. aspx
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IT > Operation information systems > Maintanence/Technical Services

## Maintanence/Technical Services

Welcome Kanhai, Michael ~ | My Site | My L

This Site: Maintanence/Technic ~ |

Maintanence/Technical Services > NRG Fleet Boiler Displays > BC2 - BOILER PERFORMANCE

| BC2-Boiler Performance

@ RtTreeView ~ @ RtGraphic
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i (g Stacks

[ Turbine oiler Performance
@ Unit 2
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= Units CARBON IN ASH

DRY GAS
FLUE GAS CO2 (DRY)
FLUE GAS CO2 {(WET)

FLUE GAS O2 (DRY)

FLUE GAS O2 (WET)

TO ECONOMIZER
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HEAT LOSSES (%)

H2 & H20 IN FUEL

MOISTURE IN FUEL

COMBUST IN REFUSE

UNBURNED CARBON

LOESSES EFF OF UNIT

TOTAL LOSSES

BOILER EFFICIENCY
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Results — Texas Nodal Market

lal Market - Nodal Mark
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WAP-8 ] ] ] THWGTS6 0.00 0.00 [ ]
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Results — Steam Purity

Steam Purity - Northeast Water Chemistry Report Weel
G- e

File Edit View Favorites Tools Help

/OIS webpar ts/PlantOperations /Steam % 20Purity Mor theast3.20VWater % 20Chemistry % 20Repor t% 20Weekly. aspx

o 4R 8 steam Purity - Northeast Water Chemistry Report We...

Plant Operations

Flant Operations > Steam Purity > |

Water Chemistry Report Weekly

i@ Steam Purity

WEEKLY: STEAM PURITY CHEMISTRY REPORT
Steam Purity Ingex - Trending

Dunk 1 SPPI Weeldy

. Dunk 3 SPPI Weekly
Dunk 4 SPPI Weekly

PP
35 35 '
1/6/2011 3:28:13 PM 75.96 Day(s} 3/23/2011 3:28:13 PM.. IR 3 SPPI Wesekly

Steam Purity Index Table - Week Ending

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

SC_TX_ Weekly Report

Plant Unit 1z 1M16/2011 /2312011 132011 2/06/2011 2M3/201 2/2002011 2r27i2011 308/2011 313201 312012011
Dunkirk | eesz | 10000 | eeos | 744 | ee2s [ eess | weoas [ w00 | 10000 | 10000 | 10000 |

98.82 95.84 98.02 96.49 99.79 10000 [ es3s | 99.67 ss86 | sass | o7.3s |
" o000 | 000 | vooo0 |

NE Monthly Report

| SC_TX_ Monthly Report
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Benefits

e Pl System applies a standard methods, processes, tools and architectures
— resulting in predictable, reliable and on-time delivery of Data.

* Development of additional diagnostic tools from one common platform throughout
the fleet

* Moving from post-event analysis to proactive analysis/monitoring

* |Implementation of PHD to Pl Interface allowed us to keep existing historian in place
while still having the ability to have the data in a common platform for reporting

* Provides a common language and one framework
— promoting consistency across NRG Fleet and reducing cultural differences.
* Ensures a standard approach is used across the entire engagement

— achieving greater efficiencies in activities from program and project
management to development and operations.
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Future Plans and Next Steps

e P| System can optimize the plant from Historical Analysis and
Performance Indicators in Order to Reduce Heat Rate & Other Marginal
Operating Costs

- Operator Box
e Ability to view Business Intelligence
- Corporate Monitoring for executive reporting
- fleet optimization
- reliability
- operational performance
e Develop Pro-Active Alarming & E-Mailing On Limit Violations
e Continue to develop “Islands of Information”
e Fleet-wide Fuel tracking/costs
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Turning insight
iInto action.
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Questions
e Mike Kanhai

* Van Nguyen
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mailto:Michael.Kanhai@nrgenergy.com
mailto:Van.Nguyen@nrgenergy.com

Thank you
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