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Introduction to Xcel Harrington& Boiler Optimization
 Project
 Anthony Perez, Xcel HarringtonNovember 17, 2010
 Anthony Perez, Xcel HarringtonNovember 17, 2010
 Project
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Introduction to Xcel Energy
 � U.S. Electricity & Natural Gas Company� 3.4 million electricity customers� 1.9 million natural gas customers
 � Operations in 8 Western and Midwestern states:� Colorado, Michigan, Minnesota, New Mexico, North Dakota,
 South Dakota Texas WisconsinSouth Dakota, Texas, Wisconsin
 � Three Operating Regions:� Northern States Power (NSP)� Public Service Colorado (PSCo)� Southwestern Public Service Company (SPS)
 � Committed to Environmental Leadership� #1 wind energy provider in US� #5 solar energy provider in US
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Southwestern Public Service
 � 7 Plants/ 18 units� 2 coal-fired plants: Tolk & Harrington� 5 gas-fired plants
 � Unique opportunities/challenges of this area:� Wind power� Wind power� NOx Regulations
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SPS Boiler OptimizationMotivations
 � CAIR was the driving force:� Changed economics: could attach $ value� Goal: Minimize need to purchase NOx allowances� Transport Rule may replace CAIR; NOx still a priority
 � Boiler Optimization was next logical step:� Invested in NOx reduction hardware� Invested in NOx reduction hardware� Opt Software a plus for dynamic environments� Boiler cleanliness & emissions go hand in hand
 � Conducted technology evaluation & selectedNeuCo’s CombustionOpt & SootOpt
 � Decided to start with Tolk 2:� Move to other SPS coal units if successful
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Xcel Southwest Optimization Projects
 Tolk:
 � Unit 2 BoilerOpt• CombustionOpt complete
 Jan ’09• SootOpt complete April ’09
 � Unit 1 BoilerOpt
 Harrington:
 � Unit 3 BoilerOpt• CombustionOpt complete
 Oct ‘09• SootOpt complete April ‘10
 � Unit 2 BoilerOpt� Unit 1 BoilerOpt• CombustionOpt complete
 June ’09• SootOpt complete July ‘09
 � Unit 2 BoilerOpt• CombustionOpt complete
 Aug ‘10• SootOpt complete Sept ‘10
 � Unit 1BoilerOpt• CombustionOpt in neural
 March ‘10• SootOpt about to start
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Xcel Energy’s HarringtonStation
 � Located in Amarillo, Texas� Coal-fired, steam-electric generating station� Three operating units, up to 1,080 MWs� Low-sulfur coal from WY’s Powder River Basin� Subject to NOx regulations� NOx reduction efforts included:
 � Low NOx burners� SOFA� BoilerOpt: combustion & sootblowing optimization
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Harrington Generating Units
 � Units 1, 2 and 3 similar units:� CE T-Fired boilers� 360MW� Often on AGC between 180 and 360� 5 Pulverizers5 Pulverizers� LNBs, CCOFA and SOFA� Foxboro I/A DCS
 � Baghouses on Units 2 & 3� ESP on Unit 1
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Plant-Specific Challenges &Optimization Approach
 � More difficult for operators to control NOxwith load swings (due to wind power)� Looking to improve day-to-day consistency
 � Sootblowing causing tube erosion andimpacting availabilityimpacting availability
 � Slag build-up also an issue� Tested BoilerOpt on Unit 3 and, based on
 success, rolled out to Unit 2 and then Unit 1
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CONTEXT:Status of NOx Regulationsg
 Peter Spinney
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New EPA Transport Rule for NOx
 � Announced July 6th, 2010, intended to replace CAIR
 � 31 states and DC must reduce power plant emissions thatcontribute to ozone and PM 2.5 in other states
 � Represents new approach to help states meet CAAA andNAAQS through focus on controlling emissionstransported to down-wind statestransported to down wind states
 � Emissions reductions required very quickly, in 2012 –within one year after rule is finalized
 � Affected power plant NOx emissions required to bereduced by 52 percent
 Proprietary and Confidential
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Key Elements of Transport Rule� Intended to help downwind states attain air quality
 standards by reducing particulate emissions from theupwind states� 24-hour PM 2.5 standards established in 2006� 1997 annual PM 2.5 standards.
 � Twenty-six states would be required to reduce NOxemissions during the ozone season to help downwindg pstates attain NAAQS standards� Specifically the 1997 ground-level ozone standard
 � Explicit recognition that that the limits will need to befurther tightened to meet the new NAAQS ozone and PMlimits to be finalized this year and next
 � When downwind states design their plans to meetNAAQS and PM2.5, they will know how much upwindstate control is required
 Proprietary and Confidential
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Key Elements (continued)� EPA proposing one approach and taking comment on two
 alternatives� All three cover same 31 states plus DC
 � A NOx limit (aka budget) is set for each state to obtainreductions from power plants in that state� EPA’s preferred approach allows intrastate trading and limitedp pp g
 interstate trading among power plants• But assures that each state will meet its pollution control obligations
 � As an alternative, trading is allowed only among power plantswithin a state
 � In the second alternative, EPA specifies the allowable emissionlimit for each power plant and allows some averaging ofemission rates
 Proprietary and Confidential
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Near-Term Transport Implicationsfor Generators
 � Incremental compliance varies across states but inall cases beyond CAIR
 � 2012 compliance deadline is 16 months away� Insufficient time for major capital investments� Most units already have LNBs/OFA� Coordinating procurement/outage schedules in thisg p g
 timeframe is impossible
 � Compliance decisions will need to be made by andbetween major fleets in each affected state
 � Allowance trading will take the form of bilateralcontracts (similar to wholesale power prior toorganized LMP markets)
 Proprietary and Confidential
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