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power plantandat the other extreme,minimuminvestmentnew energyinfrastructurewith increasing
useof standalonebuildingheatingandrelianceon purchasecelectricpower. Thecomparisorbetween
thesetwo diverseapproacheslightlyfavoreda more energyefficient centralizedcombinedheatand
power approach.

Arangeof alternativesoptionsand opportunitiesexistbetweenthe extremesconsideredn the 2006
Utility DevelopmentPlan. Alternativetechnologieausingbiomassor municipalsolidwaste,the potential
of lessexpensivepipe line naturalgas,or the possibilityof aninexpensivaegionalsourceof hydro-
electricpowerwere not evaluatedat that time.

Factors Influencing Decision Making

Technicafactorsinfluencinglongterm campusutility planningat Universityof AlaskaFairbanksare
primarilythermodynamiceconomicandoperational AtkinsonPlantconvertspurchaseduel into heat
andpower. Theprime moveris a setof coalfired boilersthat generatesteamat sufficientpressureto
expandthroughaturbine that drivesan electricgenerator.Thelow pressuresteamexhaustedrom this
unit providesheatto campusbhuildings.Campudoadshavebegunto outgrow the capacityof the
AtkinsonPlantcombinedheatand power system makingsupplementaburchaseof electricpowerfrom
the utility grid and operationof afueloi 0 TD -.0001 Tc [(ther)-6.7(modynami)-5&(c,)]TJ /TT3 1g68[8tl
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Base Assumptions, Initial Phase

Fuel Energycosts EnergyEscalation
Coal $ 3.65 $/MMBTU 0.25 %lyr
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Option4: “GasBoiler” (STG)this conceptmodelsthe performanceof the current AtkinsonPlantif
the coalunits were deactivatedand current extractionsteamturbine operationproceedwith addition of
anew 100,000#/hr gasfired boiler. Thenew and existinggasboilerswould generate600 psisteamfor
expansiorthrougha steamturbine to campusheat. Theunit would operatein a heat followingmode.
Fuelto steamefficiencyfor this boileris modeledat 0.85%and only naturalgasis burned.

Option5: “All CHRCirculatingFluidizedBed” (CFBall CHP)s a circulatingfluidizedbed boiler and
20 MW steamturbine with new largercondensersand steamplant auxiliaries Thisisan all coal
islandedpower station solution requiringno purchaseof utility power or supplementalasor oil
(followsthe original AtkinsonPlantconcept).Constructioncost(2010dollars)is on the order of $180M.
Thisoption, alongwith the CFBoption, couldbe setup to co-fire Biomasawith coalfor energycost
reductionor to reducenet greenhousegasemissions.Thisoption would be capableof exportingpower
to the electricgrid if there were an economicincentiveto do sobut is not currentlysetup to do so.

Option 6: “50%GasTurbineGenerator’(GTG)this conceptinstallsandbaseloadsa singlegas
turbine generatorwith heatrecoveryboiler. Supplementaheatis providedby combinationof a duct
burneron the turbine generatorpowertrain and gasfueledboilers.No coalis burned. Supplemental
poweris purchasedrom the Utility. Thisoption requiresrelativelylow capitalcostand couldbe
expandedo becomeOption 3.

Option7: “CoalGasifier* this conceptusesa pyrolitic gasifier/oxidizeito convertcoaland/or coal
co-fired with biomasgo steam.Fuetto- steamconversiorefficiencyis conservativelysetto 70%
(researchongoing).A backpressuréurbine is installeddownstreamof the 600 psiheatrecoveryboiler
to reducepressureto campusdistribution. Thisunit isarrangedin a similarfashionto the biomass
(woodchip)gasifierrecentlyinstalledat Universityof SouthCarolinavhichgeneratesup to 60,000lb/hr
at 600psiandexpandssteamthrougha backpressuregurbine for campusdistribution. More
informationis neededto modelthe cost($/MMBTU)of biomassn Fairbanksat this point coalis used
to computeannualenergycost

Option 8: “All Electric* this modelsthe conceptof convertingthe campusheatand power system
to all electricin the eventof accesgo a significantsourceof inexpensivehydro electricpower. With
hydro power, this conceptwould achievea goalof majorreductionin campusgreenhousegasemission.
Heatwould be producedthrough 12.47kV electrodeboilersin the AtkinsonPlantandrouted to campus
throughthe existingdistribution system.Capitalinvestmentin these 125 psiboilersand operatingcosts
are comparativelow. Existingcoalunits would be removedandthe new units installedin their place.
Electricgeneratedsteamandbuildingcondensateeturn would be routed to campusthroughthe piping
in the existingutilidor system Electricdemandquadruplesin this option. Froman energycost
perspectivethis option becomescomparableto “DND” only if electricpower becameavailableat
roughly$ 0.035/kWh.

Option 9: “MSW IClInternal Combustionhasreciprocatingenginesfueledwith syngagroduced
from gasificationof Municipal SolidWasteor RefuseDerivedFuel
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gas.Thereare a numberof logisticalunknownsasthis is a developingtechnologybut the promiseis that
the input fuel costwould be low to free. Themodelat this point is more speculativethan others.
Additionalresearchis neededon costs,reliability and efficiencyof the gasificationprocess.

Option10: “MSW Gasifier* similartechnologyto the biomassgasifier this unit would operatewith
MunicipalSolidWaste.Thistechnologyhasreportedlybeenusedsuccessfulljn CanadaThemodelat
this point is more speculativethan others. Additionalresearchis neededon environmentalissues
associatedvith arcticapplicationand wastehandlinglogisticsand costs.

Summary of Results, Initial Phase

Therangeof estimatedannualenergycostsis seenin graphbelow. Giventhe baseassumptions,

optionsthat burn coalor inexpensivebiomass/MSWesultin lessannualexpensethan thoseusingfuel
oil,
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total annualcostsacross
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Review of Results, Initial Phase

Giventhe baseassumptionsan essentiakesult of this exerciseis that overallcampusutility costsare
projectedto morethan doubleoverthe nexttwenty years,regardlessof whichapproachis decided(or
not) upon. Thisis drivenby a combinationof increasingcampudoad growth, fuel and power costs,and
a balanceof energycost,operationand maintenanceand bond payment.How muchmore than double
isafunction of the decisionandthe retrospectivequality of the assumptions.

Theresearchto collatedatafor alternativesdemonstratedthe relativelynarrow rangeof combinedheat
andpower systeman commonuseacrosshe United States. Gasturbine cogeneratiorsystemsare
utilizedin alargenumberof universitycampusutility systemsgoalfired steamcogenerationistypical,
particularlyin establisheccampusesvhere accesdo inexpensiveeoalmademid 1900investmentin
campusscaleplantsattractive. Useof biomassgither asa primaryfuel sourceor co-fired with coalis
lesscommon,but hasbeenin reliableoperationat a numberof universitysystemsBeyondthesebasic
technologiesthere arefew, if anyexamplesf the alternativetechnologiesxploredin this study.
MunicipalSolidWasteasa heatand power productionfuel sourcehashadalonghistoryin European
utility systemsbut limited applicationin the US particularlyon a campussetting. Coalgasification
technologiesare seeingsomeapplicationon a largerregionalutility scale(the PolkPowerPlantin
TampaFIl.Isanexample)but
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yearterm, annualcostsof the CFBoption drop to justenergyandoperations. Thenaturalgasfired GTG
optionsrequirelesscapital,andlower financingcosts,but are hamperedby highfuel costsuntil such
time asinexpensivepipelinegasbecomesavailable(modeledhere asoccurringin 2028,and costing
$8/MMBTUin 2009dollars). Deferringthe decisionto investin gasturbinesuntil pipelinegasbecomes
availablepushesthe problemforward anddoesnot work to lower annualcostsin the nextforty years.A
crossover point at whichthe annualprojectedcostof doingnothingdifferent is comparableto those of
anew CFHs seento occurat about2022in this model. Fromthat point on, the CFBs alessexpensive
proposition.

A summaryof Net PresentValuesof the options(in whichthe lowestNPVrepresentshe bestuseof
capital)is seenbelow.

Option NPV(40yr)

1-CFB $386,336,411
2- CFBSteamCool $391,226,354
3-GTG $389,215,447
4- GTGPowerSell $438,712,711
5-DND $410,671,130
6- DND/GTG $392,389,688

Consideratiorof the life cyclecostsfor this projectleadto a questionof the validity of the economic
terms of the model.Doesthe University(or the State)makeinvestmentdecisionsasedon the the
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