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The power programs in NASA and DOD are presently structured towards pro-
viding the technology for future large space power systems. The synchronous

energy technology program is a program to define the technologies required for

future geosynchronous power stations and to collect and focus existing and new

technology programs towards common structured goals. The output of the program
will be a series of design data documents to provide design information and to

transfer the t_chnology to the involved community.

SYNCHRONOUS ENERGY TECHNOLOGY PROGRAM CONCEPT

• A TECHNOLOGYPROGRAMTOENABLEGEO,LONGLIFE, POWER(_5 kW, 10yr)

• PROVIDEFOCUSFORADVANCEDTECHNOLOGIES

• IDENTIFYNEWTECHNOLOGIESAPPLICABLETOGEO,HIGH POWERREQUIREMENTS

• INITIATEA CONTINUINGEFFORTTOFACILITATETECHNOLOGYTRANSFER



SYNCHRONOUS ENERGY TECHNOLOGY PROGRAM SYSTEM BENEFITS

• WITHCURRENTPOWERSYSTEMTECHNOLOGYTHESTS PERFORMANCECAPABILITIESCAN
POTENTIALLYPLACEA lO-kW POWERSYSTEMIN A GEOORBIT.

• THEPROGRAMCAN PROVIDEA FOCUSFORADVANCEDGEOSYNCHRONOUSSPACEPOWER
TECHNOLOGYEFFORTS.

• INTEGRATIONOFTHERMALMANAGEMENTWITHPOWERGENERATIONPROVIDESSIGNIFICANT
BENEFITS.AN INTEGRATEDPOWERSYSTEMCOMBININGTHEFUNCTIONSOFPOWER
GENERATION,DISTRIBUTIONANDCONDITIONINGWITHTHERMALMANAGEMENTWiLL

INCREASEPERFORMANCE
ENHANCERELIABILITY
REDUCECOMPLEXITY
LOWERWEIGHT

• AVAILABILITYOFHIGHPOWERIN GEOIS MISSIONENABLING,_
DODSURVEILLANCEAND DEFENSE
COMMUNICATIONSPLATFORMS
ADVANCEDTERRESTRIALBENEFITS

• COMMERCIALIZATIONOFGEOSPACEWILLREQUIRECENTRALPOWERSTATIONGENERATION
ANDDISTRIBUTIONTECHNOLOGY.

SET SYSTEM ASSUMPTIONS

• FREEFLYER

• GEO

• ]O-YEARLIFE

• DELIVER2.5kWAC/DCPOWERTOUSER(EOL)

• DISSIPATE25 kWOFHEATFROMTHEUSER

• DISSIPATE-3kWOF POWERCONVERSIONLOSSES

• USERDOCKINGFACILITY

• SHUTTLE- IUSLAUNCH(2269kg)

• TECHNOLOGYREADYIN 5 YEARS

• BATTERYSTORAGECAPACITY_-1/2 kWhr PEAKPOWER_0 kW

• DEPLOYMENTAT GEO



SYNCHRONOUS ENERGY TECHNOLOGY PROGRAM

SYSTEM CONCEPTUAL DESIGNS

• ARRAYBLANKETSMAY INCORPORATEINTEGRALTHERMALCONTROLFORRADIATIONOF POWER
DISTRIBUTIONANDUSERTHERMALLOSSES.

SIMPLESTANDARDIZEDTHERMALUMBILICAL

• CAPABILITYFORPROVIDINGREGULATED,CONTROLLEDPOWERFORA VARIETYOFUSER
REQUIREMENTS.

STANDARDIZEDVOLTAGEAND FREQUENCYWILL BEPROVIDEDTOALL USERSFOR
PLUG-INOPERATION.ADAPTABLEPOINTOFLOAD(POL)CONVERTERSCANTHEN
BEDEVELOPEDTOMEETMULTIPLEUSERREQUIREMENTS.

• INTEGRALARRAY/POWERCONVERSION/STORAGESIMPLIFIESPOWERMANAGEMENTINTERFACES.
POWERCONVERSIONONTHEARRAYSIMPLIFIESROTARYPOWERTRANSFER

REQUIREMENTS.
INTEGRALARRAY/POWERCONVERSIONREDUCESTRANSMISSIONLINELOSSES.
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SYNCHRONOUS ENERGY TECHNOLOGY PROGRAM

SYSTEM TECHNOLOGY GOALS

TOPROVIDETECHNOLOGYFOCUS,A 25-kW,GEOFREE,FLYERPOWERSTATIONWITHA GOALOF
AT LEAST2.5-kW hr AND28-kWHEATREJECTIONCAPABILITY,COMPATIBLEWITHSHU1TLEIIUS
WILL BEBASELINEREQUIREMENTS.

TOATTAINTECHNOLOGYGOALS,ADVANCESREQUIREDARE

(1) REPLACENiCdBATTERIESWITHLONG-LIFE,HIGH-ENERGY-DENSITYSTORAGESYSTEM.

(2) REPLACE28 V dc SYSTEMWITHHIGHVOLTAGEAClDCDISTRIBUTIONBUS.

(3) ADDRESSINTEGRATINGSEPARATESOLARARRAYTHERMALCONTROLSYSTEMWITH
INTEGRALTHERMALCONTROL

(4) INCREASESYSTEMSPECIFICPOWERTOBECOMPATIBLEWITHSTSCAPABILITIESFOR
25 kW IN GEO.

(5) RADIATIONHARDENING.

(6) REPLACECURRENTRETROFI1TEDPOWERSYSTEMCONTROLSWITHINTEGRATED
AUTONOMOUSFAULTPROTECTIONSYSTEM.
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SYNCHRONOUS ENERGY TECHNOLOGY PROGRAM

CANDIDATESPECIFICPROGRAM ELEMENTS:

(I)INTEGRALSOLAR ARRAY/POWERCONVERSIONAND THERMALCONTROLSYSTEM

(2)HIGHVOLTAGETRANSMISSIONAND DISTRIBUTION(ACAND/ORDC)

(3)HIGHPOWER ROTARYTRANSFERDEVICE

(4)POINTOF LOAD POWER CONVERSION

(5)SYSTEM/ENVIRONMENTINTERACTIONCONTROL

(6)SOLAR ARRAY BLANKET/MATERIALSTECHNOLOGY

(1)APPLICATIONOF ADVANCED STORAGETECHNOLOGY

(8)STRUCTURAUTHERMALIELECTRICALCOMPOSflEMATERIALTECH.

(9)LONG LIFETHERMALCONTROLTECHNOLOGY

(10)HIGHTEMPERATUREELECTRONICS

(11)SOLARARRAY CONCENTRATORTECHNOLOGY

(12)RADIATIONHARDENING

(13)AUTONOMOUS ENABLINGSUBSYSTEMS

(14)THERMALENERGYTRANSFER

(15)SOLAR ARRAY THERMALCHARACTERISTICS

SYNCHRONOUS ENERGY TECHNOLOGY PROGRAM

OBJECTIVE:TODEVELOPANDEXECUTEA FOCUSSEDTECHNOLOGYPROGRAMTO PRODUCEA
DESIGNDATABASEFORFUNCTIONALLYINTEGRATEDGEOSYNCHRONOUSORBIT,SPACEPOWER.

APPROACH:CONDUCTCONTRACTAND IN-HOUSESYSTEMSANDTECHNOLOGYEFFORTSFOR
A PROGRAMWHICHALLOWSTHEINTEGRATIONOFTHEMAJORSUBSYSTEMSFORSPACEPOWER
AND INCORPORATESTHETECHNOLOGIESREQUIREDWHICHAREENABLINGORCANBESHOWNTO
BECOSTEFFECTIVEOVERTHETOTALMISSIONLIFECYCLE.



TECHNICAL MANAGEMENT APPROACH

REVIEWEXISTINGTECHNOLOGYPROGRAMSANDTHEIRPOTENTIALAPPLICABILITYTOTHEHIGH
ORBITSPACECRAFTENERGYTECHNOLOGYPROGRAM.

SYSTEMTRADEOFFSPERFORMEDONSUBSYSTEMAPPROACHESOFTHEHIGHORBITSPACECRAFT
ENERGYTECHNOLOGYSYSTEMPROGRAMWILL PROVIDEREQUIREMENTSFORFOCUSSINGTHE
EXISTINGTECHNOLOGIESAND IDENTIFYTHENEWTECHNOLOGYELEMENTSNEEDED.

SUBSYSTEMINTERACTIONDATABASEDONHARDWAREANDANALYSISWILLDETERMINENEEDS
FORTHETECHNOLOGYVERIFICATIONPROGRAM.

TECHNICAL MANAGEMENT APPROACH
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SUMMARY OF ENERGY STORAGE TECHNOLOGY REQUIREMENTS

• ENERGYSTORAGECANBESINGLEHEAVIESTELEMENTOFPOWERSYSTEM

• REDUCEPOWERTO1_o IN ECLIPSEBECAUSEOFWEIGHTOF BATTERIESREQUIREDFOR100%
POWERIN ECLIPSE.

• BATTERYTECHNOLOGYMUSTADVANCEFROM18 (Whr)/kg TO55 (Whr)/kg EVENFORREDUCED
REQUIREMENT.


