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ALTAIR OPERATIONS PLAN

Altair Operations Plan
Background – Altair Office and Work Structure

Altair Project Office Organization

Figure 1 illustrates the Altair Project office organizational structure.  The Altair office operates with six organizational units at its second level – Project Integration, Vehicle Engineering, Technology Integration, Operations Integration, S&MA, and T&V.  The work of this contract will be performed primarily in support of these 6 organizational units, with the majority of the work in support of Project Integration and Vehicle Engineering.
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Figure 1: Altair Project Office Organization
Project Integration and Vehicle Engineering collectively comprise what is commonly referred to as “SE&I” in many projects.  Altair has divided the SE&I function to separate the detailed vehicle engineering design and intra-vehicle integration effort from the effort dedicated to the systems engineering products and integration outside the Project.  The S&MA organization is responsible for safety and mission assurance.  Altair has pursued a risk-informed design process that relies heavily upon the S&MA organization to identify risks and quantitatively model options for mitigation of these risks.  The T&V organization is responsible for creating Altair’s test and verification plans, and will lead the development of verification requirements in the SRR timeframe.  Technology Integration is responsible for identifying Altair’s technology priorities and for directing the resources that will mature the needed technologies for inclusion into the lander design.  Finally, Operation Integration is responsible for developing and planning all design reference mission scenarios and assessing operability and mission supportability.
Integrated Product Teams
At the working level, contractor and NASA personnel will jointly conduct trade studies, review technical data, perform analyses, and review, analyze and create documents as part of Integrated Product Teams (IPTs).  Each IPT is led by an Altair civil servant, who has primary responsibility for overseeing the conduct of technical work and the products of the IPT.
Each of Altair’s six organizational units contains one or more IPTs.  Table 1 lists the current Integrated Product Teams and Figure 2 places them within the Altair organization
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Table 1: Altair Integrated Product Teams
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Figure 2: Altair Integrated Product Team map to the Altair Organization

Altair Team Operations, Location and Travel
The Altair Project Office is located at the Johnson Space Center; however, the Altair project team is distributed among all NASA Centers (see IPT lead location breakdown below) in order to take advantage of the varying expertise found across the Agency.  This geographical distribution of resources requires that each of Altair’s organizations operate in a distributed fashion, and make the greatest use of collaboration tools such as teleconferencing, Webex meetings, and Windchill databases.  The team periodically travels to a common location for “co-location weeks”, which offers the opportunity for focused, face-to-face meetings, product integration and decision making.  Much of the Altair Team’s success has been a result of these co-locations and they are a highly regarded aspect of the team’s operations and process.  Smaller groups commonly schedule additional face-to-face meetings as necessary to conduct their work.  
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Table 2: Altair IPT Lead Center Locations


This section describes the operations of a typical Analysis Cycle and a typical Milestone Review.  Contractor personnel will join NASA team members at the IPT and management levels, and will also participate as peer team members in distributed work tasks, teleconferences, co-located IPT meetings and Altair team co-location meetings.

The Statement of Work (Section C) describes the four (4) phases of an Analysis Cycle (Plan-Analyze-Decide-Implement).  The contractors participate in the 4 phases as detailed by the mutually agreed upon CLIN Work Plans (Section J-8).  Some travel is likely in each Analysis Cycle CLIN.  As an example, the four (4) contractor Key Personnel may spend approximately 1-2 weeks with NASA management developing the plan for the upcoming CLIN.  Once work plans have been agreed upon and resources identified by the contractors, a co-location is held to release the tasks to the IPTs and to allow the IPTs to start their tasks.  The IPTs that are typically active in an Analysis Cycle are: Ops Integration, Technology Integration, Test & Verification, Safety, and all IPTs under Vehicle Engineering (VE).  Typically this co-location will require all of these NASA IPT leads and their contractor counterparts (i.e. 1 contractor IPT primary point of contact representative for each IPT).  During the Analysis Phase, NASA has typically scheduled two IPT working weeks for each IPT at their respective lead center.  For these IPT focused working weeks, up to two contractor participants for each IPT are estimated to be in attendance.  For the Decision Phase, a joint meeting of the NASA Management Team and contractor Key Personnel will be held at JSC to make decisions regarding the results of work performed in the Analysis Phase.  These decision meetings will also include the NASA IPT leads and contractor IPT primary points of contact for the IPTs that have performed analyses during that analysis cycle.  The decision meeting typically spans a one week duration.  Traditionally very little travel is anticipated for the Implementation Phase, as most of the vehicle closure activities and final briefings can be accomplished via telecon/Webex.  During the final months of an Analysis Cycle, the NASA Management Team and contractor Key Personnel will begin planning the upcoming Analysis Cycle through a series of telecon/Webex meetings and face-to-face meetings.  These face-to-face meetings will be part of a continuing series of monthly management meetings between the combined NASA Management Team and contractor Key Personnel that will continue throughout the contract.  This combined team will also meet semi-weekly via telecon/Webex to status tasks and monitor progress. 
Similarly, each phase of work leading to a Program or Project Milestone Review will require meetings and some travel.  In general, the work associated with each Milestone Review begins with a Planning Phase that is similar to the Analysis Cycle Planning Phase.  During this activity, contractor Key Personnel spend approximately 1-2 weeks with NASA management during the months preceding the kickoff of a Milestone Review CLIN in the development of the work plan.  Once work plans have been agreed upon and resources identified by the contractors, a kickoff co-location is often used to release the work plans to the Project Integration (PI) IPTs.  Typically this co-location will require all NASA PI IPT leads and contractor PI IPT primary points of contact to be in attendance.  During the next phase of work, it is anticipated that quarterly meetings will be necessary between the PI IPT leads and contractor PI IPT primary points of contact.  Note that most, but not all, PI IPTs require this level of quarterly travel support to accomplish the defined CLIN work content.  An all-hands meeting of the combined NASA and contractor PI workforce is also desired at some time during the ramp-up to the Milestone Review.  Several special subject meetings for specific IPTs may also be necessary to work specific topics or to provide specific support (an example may be RID disposition) leading up to the Milestone Reviews.  

The first Analysis Cycle and Milestone CLINs (CLIN-0001AA & CLIN-0002AA) may vary slightly from the plan above in that a week-long orientation for both contractor Key Personnel and IPT primary points of contact may be conducted shortly after contract award to introduce the team, review the Altair design history, and discuss the upcoming work tasks.

For all co-located meetings, it is NASA’s intent to cycle the location of the meeting from the key NASA center to each of the contractor’s location of choice, so it is reasonable to assume that an occasional meeting will be conducted at a contractor’s home facility.
Boards and Panels
Altair uses a hierarchical decision-making structure of boards, panels and meetings to delegate decisions down to the working level. At the individual IPT level, each IPT lead makes decisions pertinent to the inner workings of subsystems or of tasks that are wholly contained within their IPTs.  IPTs elevate decisions that cross over to other IPTs to one of the next-higher level Panels.

The Vehicle Engineering Panel (VEP) makes decisions involving vehicle configuration, or which cut across two or more subsystems, but elevates large configuration change decisions to the Project Control Board (PCB).  The Project Integration Panel (PIP) addresses subjects related to the confluence of requirements and external interfaces.  At the uppermost level, the Project Control Board makes decisions which affect the balance of performance, cost and risk in the lander design, which results in large configuration changes or which affect the interaction of the lander and any of the other Constellation Projects.  The Board and Panel structure is shown as an overlay to the Altair Project organization in Figure 3.  At all levels of the Altair Project, the ultimate decision authority is retained by Altair civil service personnel, and the Altair Project Control Board is the ultimate Project decision authority.
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Figure 3: Altair decision making structure – IPTs, Panels and Project Control Board

Project Control Board

The Altair Project Control Board controls all baselined Altair products related to cost, schedule and performance.  This board reviews and approves decision packages that go to the Program for proposed changes to Program/External Interface requirements.  Prior to the Project level SRR, this board will control requirements that drive cost, schedule, and performance as determined by the Altair Project Manager.  Prior to the Project level SDR, this board will control large configuration changes that drive cost, schedule, and performance as determined by the Altair Project Manager.

Vehicle Engineering Panel 

The Vehicle Engineering Panel manages all products related to Vehicle configuration.  Vehicle IPTs bring key analysis and trade results to this panel.  Changes to subsystem configurations are also be brought to this panel by the IPTs for review.  Prior to SDR, this panel manages the Altair configuration and prepares decision packages for the PCB for large configuration changes that drive cost, schedule, and performance.  After SDR, this panel reviews proposed configuration change packages and provides recommendations to the PCB on these change packages.

Project Integration Panel

The Project Integration Panel manages all products related to vehicle requirements and external interface requirements.  Project integration IPTs bring requirement changes to this panel.  Prior to SRR, this panel manages Altair requirements and prepares decision packages to the PCB for requirement changes that drive cost, schedule, and performance or change Program/External Interface requirements.  After SDR, this panel reviews proposed requirement change packages and provides recommendations to the PCB on these change packages.
Altair Analysis Cycle Process

The Altair project is undertaking the definition and design of the lunar lander through an iterative process of Analysis Cycles.  Analysis Cycles typically span from 3 to 9 months, and are built around a central theme – this theme determines if each is a Requirements Analysis Cycle (RAC), Trade (study) Analysis Cycle (TAC), or a Design Analysis Cycle (DAC)/Lander Design Analysis Cycle (LDAC).  Completed Analysis Cycles as of the start of this contract are listed in Table 2 below.
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[image: image5.emf]Designation Analysis Cycle Description Start End

LDAC-1 Definition of "minimum functional" lander design May-07 Jul-07

LDAC-1D

"Flatbed" configuration change to minimum functional lander Aug-07 Nov-07

LDAC-2 Buydown Loss of Crew (LOC) risks, increase to 10 meter shroud Sep-07 May-08

LDAC-2D

LOC Lander with revised avionics architecture Apr-08 Oct-08

LDAC-3 Buydown Loss of Mission (LOM) risks, vehicle design maturation May-08 Mar-09

RAC-1 Complete Altair SRD, close gap with CARD requirements Jan-09 Jun-09


Table 2: Completed Altair Analysis Cycles
Analysis Cycle Description

Altair’s Analysis Cycles (with the exception of the dedicated RAC) all follow the same basic 4-step (Plan-Analyze-Decide-Implement) process illustrated in Figure 4.  The process begins with a Planning cycle that uses the results of previous analysis cycles as a starting point to identify risks, open trade studies, or other characteristics of the lander design that require additional analysis or maturation. The Planning phase ends with a decision meeting in which the risks, trades or maturation studies are prioritized and details written for the tasks to be accomplished in the Analysis Cycle.  The tasks are then distributed to the Lander IPTs at the start of the Analysis phase, and each IPT lead establishes a timetable for accomplishing the task.  Several intermediate milestone reviews are included for each task.  As each task reaches its conclusion, data packages are prepared in the Decision phase for the Altair Panels and Boards to review and decide upon a course of action.  The final Implementation phase incorporates all decisions into a vehicle closure activity that results in an updated, integrated design that embodies all of the design decisions of the Analysis Cycle.

The similarity of process across Analysis Cycles allows the products produced during a Cycle to be essentially constant.  As an example, each Analysis Cycle produces task planning analyses and task descriptions, trade study reports, decision packages, vehicle subsystem designs, integrated vehicle performance reports and updated risk models.
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Figure 4: Altair Analysis Cycle Process

At the same time that one Analysis Cycle is concluding, planning for the next cycle is already underway.  The goal of the overlapping Analysis Cycles is to allow the technical workforce to proceed directly from the vehicle closure activity of the concluding Analysis Cycle to the Analysis phase of the next Cycle.  Draft dates (not including the planning phases) of future Analysis Cycles are shown in Table 3, and more specific content of these Trade Analysis Cycles and Design Analysis Cycles are discussed in Section C (Statement of Work).  It is expected that this contract will begin with the TAC-1 effort.
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TAC-1 High-level vehicle architecture/configuration trades Jul-09 Dec-09

TAC-2 Architecture/configuration trades (concluded) Jan-10 Jun-10

DAC-4 Vehicle design maturation Jun-10 Dec-10

DAC-5 Vehicle design maturation Jan-11 Jun-11

DAC-6 Vehicle design maturation Jul-11 Dec-11

DAC-7 Vehicle design maturation Jan-12 Jun-12

DAC-8 Vehicle design maturation Jul-12 Dec-12


Table 3: Planning for Future Altair Analysis Cycles

Program/Project Milestone Description

Milestone Review preparation and execution follows a similar cycle of planning, analysis, decision and execution.  The work required to prepare milestone review products and supporting analyses is outlined during the Planning Phase.  This phase ends with a decision meeting in which the product development and review tasks are prioritized and distribution of tasks detailed for the analysis phase.  The tasks are distributed to, and performed by the IPTs during the Analysis (Execution) phase, and final milestone review products are brought before the Altair Panels and Boards during the Decision phase.  Products are distributed for review, RIDs processed, and formal milestone Board activities supported during the Implementation phase. Draft dates for the Milestone reviews that will be supported within the period of this contract are shown in Table 4.
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Preparation 

Start Date 

Review 

Date

Cx LC SRR Constellation "lunar capability" System Requirements Review Jul-09 Sep-10

Altair SRR Altair Project System Requirements Review Oct-09 Mar-11

Altair SDR Altair Project System Definition Review Mar-10 Mar-12


Table 4: Planning for future Altair Level 2 and 3 Milestone Reviews
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