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Section 1: Primary Architectural Assumptions 

The following summarizes the baseline for this Ground Operations Study:

CEV Baseline

· “Lunar capable from the start” consistent with Crew Exploration Vehicle (CEV) acquisition strategy (Phase II)

· CEV diameter is 5m (16.5 ft.)

· Service Module (SM) propulsion system uses storable propellant (no Lox/Methane, hypergols baseline); Crew Module (CM) propulsion is green storable

· Spacecraft adapter has been added to the CEV side of the interface for the CEV/Crew Launch Vehicle (CLV) interface.

· CEV refurbishment to be performed at assembly site by manufacturing contractor.

CLV Baseline

· First stage is a 5-segment Solid Rocket Booster (SRB) using current Polybutadiene Acrylonitrile (PBAN) propellant

· Second stage uses a single J2x engine (no Space Shuttle Main Engine (SSME) airstart program)

· SRBs are recoverable/re-furbishable

· Hypergols baseline for Thrust Vector Control (TVC) and Reaction Control System (RCS)
CaLV Baseline

· Two 5 segment SRBs using current PBAN propellant

· Earth Departure Stage (EDS) is single J2x engine

· Core stage engine is modified RS68

· Core stage is 33ft diameter

· Assume appropriate level of synergy/commonality between CLV first stage and Cargo Launch Vehicle (CaLV) SRB

· Assume appropriate level of synergy/commonality between CLV second stage and EDS (avionics, propulsion, etc)

· SRB’s are recoverable/refurbishable

· Hypergols baseline for TVC and RCS:  non-toxic as a goal to be studied

· CaLV is human-rated

Launch/Recovery Systems Baseline 
· Launch Systems

· Command & Control (C&C) Systems

· Recovery Systems: Recovery and transportation systems to provide primary, secondary and abort landing site support capability

· Primary landing site – in the vicinity of Edwards Air Force Base, California

· Secondary landing sites – Carson Flats, Nevada;  Moses Lake, Washington

· Abort landing site – Water as a contingency;  recover within 250 nautical miles off the West Coast

· Standalone systems/facilities:  those required to support off-line post-delivery and pre-vehicle integration test and service requirements

· Launch Systems are designed for growth to support 6 CaLV, 1 CEV/CLV launches within 90 days (Mars timeframe)

· Launch Systems scarred for CEV launch on CaLV

· Segment booster recovery capability

· CEV/CM water recovery contingency capability

· CEV/CM land recovery nominal

· CaLV Core arrives in two pieces to be integrated

· Ground infrastructure must support 4 consecutive launch attempts (consecutive days at the pad with scrubs)

LSAM Baseline

· Ascent stage to use storables (hypergols baseline)

· Assume appropriate level of synergy/commonality between Lunar Surface Access Module (LSAM) and CEV systems (avionics, propulsion, etc)

KSC Ground Operations/functions required:

· Command Module and Service Module arrive assembled from the hardware developer

· System servicing (propellant, Active Thermal Control System (ATCS) fluids, Environmental Control and Life Support System (Subsystem) (ECLSS) fluids, etc)

· Command Module Reaction Control System Gaseous Oxygen (GO2) (GOX)/Ethanol propellant servicing and small ordnance installation

· Service Module main propulsion and RCS requires hypergolic servicing

· Parachute installation

· Vacuum chamber tests are required for new and refurbished Command Modules
· Verification of Spacecraft adapter separation system

· CM/SM integration and test

· CM Recovery land landing is nominal; water recovery is contingency

· CM Recovery and transportation to manufacturer

CLV and CaLV Ground Operations required:

· Segments arrive from Utah 
· Upper Stage and EDS arrive at KSC with J-2X engine fully integrated to stage

· Processing of the aft skirt with new rise off umbilical, frustum, and forward skirt (including avionics)

· Segment buildup and stacking operations

· Integration and stacking of the Upper Stage/EDS and Interstage

· Flight Termination System (FTS) installation

· Loading of RCS modules; integration to Upper Stage/EDS

· Integration of CM/SM, Launch Abort System (LAS) onto the CLV

· CaLV; encapsulated payload stacked onto EDS/Core Stage

· Interface verification of CEV/CLV and final ordnance installation

· Service Module hypergol final servicing/pressurization

· First stage roll control system hypergol servicing

· Upper stage RCS module pressurization and propellant loading

· CM GOX/Ethanol final servicing/pressurization

· Ordnance arming

· Launch operations

· Recovery, safing and return of boosters and parachutes

· Individual segment cleaning and preparation for shipment to Utah

· Aft skirt and parachute refurbishment

Other Kennedy Space Center (KSC) Ground Functions required:

-  Standalone testing and integrated operations will be supported using a KSC unique Command and Control system 
-  Logistics support to all KSC provided ground systems 

