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1.0 BACKGROUND

DOE Order4540.18,"Utility Acquisition andManagement,"includesguidancefor a "Utility Service
RequirementsandOptionStudy."This studyis to identify all availableenergysupplysourcesandoptionsthat
canmeetpresentandplannedutility requirementsof the site in orderto acquirethemost economicaland
reliableservice.A summaryof the completedoptionstudyandrecommendationsmust beprovidedto DOE
HeadquartersPublic Utilities Branch for review andconcurrence. Option studies were part of DOE’s site
selectionprocessboth asto thechoiceof site for the facility, andthe methodof accomplishmentproposedby
the StateofTexasin respondingto the site selectionand environmentalimpactprocessesfor the Dallas/Fort
Worthsite. A questionarisesasto whether or to whatextent thesestudiesmustberesubmittedin connection
with the procurementof the power.

2.0 STUDY REQUIREMENTS

2.1 ServiceRequirements

2.1.1 PresentService

N/A. No presentService

2,1.2 FutureServiceRequirements

This is a wholly new facility, soall loads are future loads. SeeElementSpecificationLevel 38 for the
A. C. PowerRequirementsfor the SSC,Document#C13-00027,May 1992.

2.2 All Available Sourcesof Supply

2.2.1 UtilIty CapacityStatus.Reservemarginadequacy;and majornewplant additions.

SeeTexas responseto DOE/ER-0315 "Invitation for Site Proposalsfor the SSC," April 1987. Response
documentsareTexasProposal forthe Dallas-Ft.Worth Site Vol.8 with Appendix,Utilities, September1987.
Further studies in greatdepth are contained in Stateof Texas, SupplementalSite SpecificData,Volume 3,
AppendixA, Utilities, March 1988. These are evaluatedandratedas GOOD in DOE/ER-0392, SSCSite
Evaluations,p. 95, November 1988."Ample electricalpowerwith good stability andreliability is currently
availableorplannedto be availableat the site. ..."

2.2.2 UtIlity Financial Status.Planned/anticipatedmajor plant closures,servicearea’s
economicdevelopmentpattern;andability to switch to alternatefuels.

See2.2.1, above.

2.2.3 Available Opportunitiesfor ChangesIn Service.Cogenerationcapabilities;transmission
services;interties; third-party financing; typesof services;andrateprovisions.

See2.2.1, above.

2.2.4 On site Utility DistributionSystem.Adequacyandcapacityto meetprojectedloads.
N/A. New facility, no existingon site distribution.
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2.2.5 AllocatIonsfrom Power Administrations.Electric power allocations availableto Federal
agencies.

Defer to Exeter.

2.2.6 Regulatory Climate. Federal,Stateand local regulatory bodies.

Defer to Exeter.

3.0 STUDY BENEFITS
Studies along theselines have beenundertakenand continuously updatedand mademoresite-specific

since the initial Cornell study in the Spring of 1983. Thesestudies include DOE/ER-02l3 "Reportof the
Reference Designs Study Group on the Superconducting Super Collider," including Appendix C,
"Conventional Facilities," May 1984; "Report of the DOE Review Committeeon the ReferenceDesigns
Study for the Superconducting Super Collider," May 1984; Fermilab SSC Design, March 1984;
SSC-SR-2020"Conceptual Design of the Superconducting Super Collider," including Appendix C,
"ConventionalFacilities," March 1986; DOE/ER-0267"Report of the DOE Review Committeeon the
ConceptualDesignof the SuperconductingSuperCoffider," May 1986.Theseearlier studies are the basisfor
the requirementsin DOE/ER-0315"Invitation for Site Proposalsfor the SSC," April 1987,includingthe708
clarifying Questionsand Answers.In connectionwith the site selectionprocess,extensive and detailed
SupplementalSite SpecificDatafor the BestQualified List ofsiteswererequestedfrom the statesby DOE and
reviewed by DOE. Following site selection further, site-specificstudies resulted in SSCL-SR-1056
"Site-SpecificConceptualDesignof the SuperconductingSuperCollider," July 1990;and "Reportof the
DOEReviewCommitteeon the Site-SpecificConceptualDesignofthe SuperconductingSuperollider,"
July 1990.In addition to thesestudies,numerous specificstudieshavebeencarriedouteither in support ofthe
studiesnotedabove,or to addressspecificdesignquestions.Manyof thesearelisted in the SSCReportLog.
Relevantstudiesnot includedin the Log will benotedwhereappropriate,below.

4.0 SSC SITUATION
The systemrequirementsare specified in the Element Specification Level 3B for the A. C. Power

Requirementsof the SSC, #C13-00027,May 1992. Operationalschedulesare definedin the Integrated
ProjectScheduleIPS, and summarizedin the Level 3B Specification.Backingup the Specificationare
unpublished studiesprepared in responsetotheDOEESIATpanel, and loadflow analysesofvariousoptions.
The latterhave beencarriedout both in-houseand, in parallel,by theelectricaldepartmentof Sverdrup
Corporationunderan existingsubcontract.

5.0 NEED FOR STUDY
See2.2, above. There am no significant technicalconcerns still outstanding.Remaining issues are

procurementitems.A questionto beresolvedis whether it is sufficient to referencetheoption studiesalready
madeandreviewedby the DOE, or will it benecessaryto write a narrativeto threadthroughthem.

6.0 SCHEDULE
The urgency of proceedingwith the procurement ofthe gridconnectionsis well stated.We believethat the

option studies are all in hand for proceedingwith theseconnections,particularly the extensivestudiesby
TNRLC in connectionwith the site selectionandthe responsestoESL&T. In view of the long leadtimes for
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environmentalassessmentsand permitting, details of the acquisition strategyfor the internal Laboratory
distribution should be decoupledfrom the grid connectionprocurement.

7.0 OPTION STUDY EXECUTION
In view of the urgencyof the task, as notedin Schedule#6, above,Septemberis quite late. The option

studiescataloguedaboveareall availableat SSCPOandSSCL. To expeditepackagingthe studiesto satisfy
DOE Order4540.lB it would be helpful for theR&FM contractorto be positionedat Dallas to facilitate
interactionwith cognizantpersonnelandrelevant documentation.Inthat waya completedoption study and
recommendationscould be provided to DOE HeadquartersPublic Utilities Branch for review and
concurrencein August, concurrentwith issuanceof the RFP for the grid connectionsand initial power
contract.

8.0 BY SSCL

8.1 How Did You Arrive at the Distribution SystemConfiguratIonSelected?

See#4, above, "SSC Situation."

8.1.1 Why Do We NeedEast & WestSubstations?

See#3, above, "Study Benefits." Also see"Invitation for Site ProposalsQuestions and Answers,"
Questions500 and94.

8.1.2 Why 345kV atEast and WestSubstations?

SoundEngineeringPractice.The 345kV level is a primary elementofthe distribution grid. Any outage
or serious disturbanceat this level would result in disruptionof service over a very wide area and large
customerbase.Therefore, singlepoint failuresmust be precluded by a much higher level of redundancy,
reliability and stability thanwould be requited for the lower voltage subdistributions. Sound engineering
dictatesconnection at the highest voltagelevel available 345kV to achievethe high levelsofreliability and
stability required for Collider operation.

Energy Conservation. The SSCL systemoperatesat an averageenergy usagelevel of approximately
250 MVA. Ifthesystemweresuppliedat138kV,thel2Rlossinthelinesisafactorof6.25asgreatat l38kVas
at 345 kV.

StabJiffy. The operatingcycleofthe acceleratorcomplexcausesinstantaneouspeakvariationson the order
of 160MVA. The 345 kV grid is more stable againstthesevariations bothbecauseofits highervoltage, and
becauseof its greatercapacity.The percentagevoltageripple seenby the 138kV systemis2.5 timesthatseen
by the 345 kV system.

Reliability. The highervoltageandrigidity of the345kV circuit relative to the 138kVcircuitsmakesthe
345 kV grid lesssubject to disturbancesand outages,such as lightningstrikes which are a serious sourceof
disturbancesin this area.

8.13 Is 345 kV on theWestand138 kV on the EastFeasible?
Supply voltagesof 345 kV on the West and138 kV on the Eastare possible,but not practicable, for the

reasonscited in 8.1.2, above.
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8.1.4 Should This BeReconsidered,If theE345kV Line is not ProvidedWhen Needed?
Are ContingencyPlans Jdendfled?

The designof the distribution system allows for an outage of the Eastsubstation, allowing essential
servicesto continue to operate,though precluding operation of thefacility. Though not a desirable situation,
delay ofthe E345 kV linewould notbe an insurmountableobstacle,providedit werenotdelayedbeyondthe
commissioningdate for the facility. The E345 kV line wasprojectedto be constructedprior to and without
referenceto the adventofthe SSC.Every indication from responsibleofficials indicates that this line remains
an integral part ofthestrategyofthe gridoperator to provide reliable,stablepower to thegrowingMetroplex
on the committedschedule. It is also a partof the site commitment of the Stateof Texas, a condition of the
Dallas/Ft. Worth site being selected by the Department. If the line were to be delayed beyond the
commissioningdatefor the facility, the Laboratorywould be forced to make do with interim powerlines at
lower voltageandcapacitywith all the associatedrisks andpenaltiesnoted in #8.1.2,aboveprovided capacity
existsin the existingEastgrids. However,the quality ofservicetoexistingcustomersalsoconnectedto these
interim lines would be substantially degradedby the addedload requirements ofSSC facility operation. The
environmental, costandscheduleimplications of bringing in a lower voltage line aresimilar to thosefor the
345 kV line. The available capacityon theEast138kV line is 40MI/A, whichwould have to be increasedto
100MVA, if it were desirableto use138kV on this side.

8.1.5 Why Is There a Needfor Make-Before-BreakBetweenEastandWestSides?
Shutting down andrestarting major systemslike the refrigerators canresultin lossofoperatingtimeandof

cryogenic fluids. When voltagedrops to lessthan 80% of nameplateratings eventemporarily,mostdevices
dropout, sheddingload and operation, with restartavailableonlyafterapredetenninedtime lapseand a set
sequenceofoperations.Just sucha short outageat the Tevatron recently resulted in seriouslossofthehelium
inventory and contamination ofthe system,a serious financialandoperational loss. The dual feedfor the
distribution systemis designedto minimize the probability of such a loss by providing alternate feeds,and
thus maintainingcontinuityofoperation. Having two unphasedsystemsat contiguouslocationsin thetunnel
alsoposesthe risk ofdiscontinousgroundingof equipment,andsubsequentpersonnel safety.See"Invitation
for Site Proposals,Questions,andAnswers,"Questions94 and590.

8.2 Is It Possiblefor OneUtility to Supply the EastSubstationandaDIfferent Utility to
Supply the WestSubstation?

See8.1,5, above.The two supply grids must be phased,asnoted.In thedistributionschemefor normal
operation,halfof the Collider powersuppliesare connectedto eachof the two Main Substations.Oneofthe
primarytechnicalconcernswhen the Collider wasfirst proposedwasthe arrangementofseparatelypowered
ring sectors.

"The operationof 12 individual powersupplies, regulated relative to each other to an
accuracy of 100partsper million ppm, may prove to be a majortechnicalchallenge.It is
difficult enoughto regulatea singlesupply to 100 ppm, but to interregulate12 suppliesto
such accuracyandat the sametime to maintain linearity of the current rampto 10 ppm may
prove to be a major technicalchallenge.Considerable engineeringwill need to be doneto
ensurethis type of operation."DOERDS Review

The impacton this problem ofdynamicphasedifferenceson the AC sidebetweensupplies would have to be
studiedbeforesucha solution could beaccepted.
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8.3 WhatPartoftheLoadcanbe Suppliedby InterruptiblePower? Whatare theTrade-Offs?

The candidatesfor interruptible power are the administrationandgeneralsupportbuildings,buttheseaxea
very minor fraction ofthe load andinterruptionandwouldnot havesignificantloador costimpact.The main
componentof the load is the cryogenic systems.For extended,planned shutdowns,thesecanbescaledback
by allowing the magnettemperaturesto drift up, but it is notpracticable to shut them down on short noticefor
brief periods, putting the systemat risk.

8.4 DoestheLaboratory Consider it AdvIsable from aThchnical,Cost,andSchedule
Perspectivefor Utilities to be Given the Opportunityto DesIgnand/orConstructthe
SSCDIstributionSystemand/orSubstation?

The answer to this question requiressomeclarification.If a utility hasthe engineeringstaffto designand
build for its own systemsubstationsofthe samecapacityand complexity asthe SSC substations,it couldbe
costeffectiveand improvescheduletohavethem designandbuild theSSCsubstations.Thiscouldinclude the
Main and Ring Substationsand the 69 kV distribution. Below this voltage level, the distribution system is
integralto the technicalsystems,soit would notbe advisablefor a utility to designand/orbuild thispartofthe
system.

8.5 IdentIfy theBaselineCost EstimateAllocation Solelyfor DesignandConstructIon
ofthePower TransmIssionSystemExtensIon, Switching Station andDistribution
Systemby Work Breakdown Structure.

Extensionofthe powertransmissionsystemstothe siteand constructionoftheconnectingutility switching
stationsare to be provided atno costtoDOE, and,therefore are not included in the BaselineCostEstimate. See
SSCInvitationfor SiteProposals,QuestionsandAnswers,Question501.The BCE forthe distribution system
is distributed among various facilities and the Infrastructure.

8.6 Is it PossIbleto Meter Power Consumption at SSC ServiceAreas aboveGroundandat
Utility Singly CertificatedAreaBordersunderGround?

It is not possibleto meterthe69kVundergroundsincethe distribution is continuousbetweenserviceareas.
Introductionof69 kV switchgearandmeteringbelow groundwould be a serious safetyhazardandinvolve
extra vaults. At the Service Area the redundantfeederconnectionsnile out meteringat the 69 kV level.
Metering would have tobe accomplishedon the secondaryofall "5" site transformers.It would require three
kWHourmeters at each"5" site,which wouldthenhaveto be summedto determinethe Service Area Load.
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APPENDIX

SSCELECTRICAL SERVICE REQUIREMENTSAND OPTION STUDIES

1.0 BACKGROUND
The policies and proceduresfor the acquisition and managementofutility servicesis contained in DOE

Order4S4O.1B"UTILITY ACQUISITION AND MANAGEMENT." Additional how-to-do information is
contained in the "Utilities PlanningandManagement For Department ofEnergy Facilities" Manual. These
documentsprovide a logical sequenceof actions starting with a "Utility Service Requirementsand Option
Study." It is desiredthat the "Utility ServiceRequirementsand OptionStudy" be accomplished2 yearsprior
tothe needfor theutility. This study is to identify all available energysupply sourcesand options that canmeet
present and planned utility requirementsof the site in order to acquire the most economicaland reliable
service. A summary of the completed option study and recommendationsmust be provided to DOE
HeadquartersPublic Utilities Branch for reviewaddconcurrence.

2.0 STUDY REQUIREMENTS
At a minimum,a study should identify and, where appropriate, thoroughly analyzethe following:

2.1 ServiceRequirements

2.1.2 FutureServIce Requirements.New loadsor revisedload pattern; and changesfrom
baseline,levels.

2.2 All Available Sourcesof Supply.

2.2.1 UfflIty Capacity Status.Reservemargin adequacy;andmajor new plant additions.

2.2.2 UtIlIty FinancialStatus.Planned/anticipatedmajor plant closures; servicearea’s economic
developmentpattern;and ability to switch to alternate fuels.

2.23 Available OpportunIties for Changesin Service.Cogenerationcapabilities; transmission
services;interties; third-party financing; types of services;and rateprovisions.

2.2.4 On Site UtIlIty Distribution System.Adequacyand capacityto meetprojectedloads.

2.2.5 Allocations from Power AdmInistratIons.Electric power allocations available to Federal
agencies.

2.2.6 Regulatory climate. Federal, Stateand local regulatory bodies.

3.0 STUDY BENEFITS
A properly conductedstudy will explore all feasibleoptions and provide a bestsolution to insure adequate

andeconomicalelectricalserviceinitially andnotpreclude takingadvantageofdesiredsystemimprovement
and cheaper/betterutility suppliesin the future.
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4.0 SSC SITUATION
Utility acquisition under normal conditions is a complexprocess.It is evenmore complicatedhere at SSC

becauseweoperatein singly certified areas ofthree utilities, all utilities are interestedin providingall/someof
the permanentpower, each utility canprovide an advantage,wehave a largeunique load, there is more than
one way to satisfy internal electrical load distribution system,some of the system requirements and
operationalscheduleshave not beenfmalized, transmissionlines to ourdesiredpointsofdeliverydo not exist,
funding is limited, etc...

5.0 NEED FOR STUDY
Much hasbeendone to investigatethe SSCutility environment,requirementsand to provide solutions,

however,a formalstudy hasnot beenaccomplishedand there are somevery significant concernsthathavenot
beenresolved. An RIP toacquireadequate,reliable andeconomicalpermanentelectrical power for the SSC
cannot be developeduntil thoseitemsnormally contained in a study and thoseitems peculiarto the SSCare
investigated. In addition the requirementstill exists to submit a summary of the option study and
recommendationsto Headquarters.For the above reasonsit is important that an effective option study be
accomplishedsoon.

6.0 SCHEDULE
Becauseof the processofenvironmental impactstatements,obtaining a Certificateof Convenienceand

Necessityandlong leadtime for materials,it is estimatedthat it will take33 months afteraward to completea
transmission line extensionof 2 to 4 miles. The initial requirement for permanentpower to support system
testingis Jan1995.To meetthistimetablea contract should havebeenawardedby now. It is importantnotonly
that an adequatestudy be completedbut also that it is completedas soonaspossible.

7.0 OPTION STUDY EXECUTION

DOEHeadquartersOrganization.ResourcesandFacilities Managementhasagreedto usetheir contractor
to completethe option study. The estimatedcompletiondateis September1992.For them to accomplishthe
study the following information must be provided.

8.0 BY SSCL: 1 JULY 1992

8.1 How Did You Arrive at theDistribution SystemConfiguration Selected?

Why do weneedEast& Westsubstations?
Why 345 kV at Eastand West Substations?
Is 345kV onthe Westand 138kV on the Eastfeasible?Should this bereconsideredif the E3345kV
line is not provided when needed?Are contingencyplans identified?
Why is there a needfor makebeforebreakbetweenthe East& West sides?

8.2 Is it Possiblefor OneUtility to Supply the EastSubstation& aDifferentUtility Supply the
WestSubstation?Explain.

83 WhatPartof theLoadCanbe Suppliedby InterruptiblePower? WhataretheTrade-offs?
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8.4 DoestheLaboratoryConsiderit Advisablefrom a Thchnlcal,Cost,andSchedule
Perspectivefor Utilities to be Given the Opportunity to Designan/or Constructthe
SSC DistributionSystemand/orSubstation?

8.5 Identify theBaselineCostEstimateAllocation Solely for DesignandConstructionof the
Power TransmissionSystemExtension,SwitchingStationand Distribution Systemby
Work BreakdownStructure.

8.6 Is it Possibleto Meter Power Consumption at SSC ServiceAreasaboveGroundandat
Utifity Singly CertificatedArea Bordersunder Ground?
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