Solicitation No. NNJO9BT112R

Attachment J-6


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 five organizational units at its second level – Project Integration, Vehicle Engineering, Technology Integration, SR&QA, and T&V.  The work of this contract will be performed primarily in support of these 5 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 SR&QA organization is responsible for safety and mission assurance.  Altair has pursued a risk-informed design process that relies heavily upon the SR&QA organization to identify risks and numerically 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. 

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 five organizational units contains one or more IPTs.  Table 1 lists the current Integrated Product Teams and Figure 2 places them within the Altair organization

[image: image7.png]Altair Analysis Cycle

Technology
A Integration List

Subsystem
Maturation
List

Integration

Implément/ Evaluate

Trade/Analysis |,
Candidate List

DAC
Scope

Altair
Req

O o
[[] vehicle Engineering/
Project Integration
[] Subsystem
— Flow-down

---- Update

Landsr Configuration
(POD)

L

General || Schematics
ssembl le

Technicall || RisksiDesion
Cost Data_||_ Descripion. |

Compliance
Assessment

Sheet
L=~

Objectives
Key Decisions
MOEs

Design
Reference
Mission:

OPSCON

Mission Segrments
Timelines

Concept Review/
Promote to
Baseline

Analyze

Execute
Trades and

Trade Study
Results

Decision
Package

Decide





Table 1: Altair Integrated Product Teams
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Figure 2: Altair Integrated Product Team map to the Altair Organization

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 would elevate large configuration change decisions to the Project Control Board (PCB).  The Project Integration Panel (PIP) addresses subjects related to the confluence of requirements, external interfaces, and operations.  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 Control Board controls all Altair products related to cost, schedule and performance that have been baselined.  This board will review and approve decision packages that go to the Program for propose 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 will bring key analysis and trade results to this panel.  Changes to subsystem configurations will also be brought to this panel by the IPTs for review.  Prior to SDR, this panel manages the Altair configuration and prepares decision packages to 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, operational concepts, and external interface requirements.  Project integration IPTs will 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 are listed in Table 2 below.
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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, the next planning 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 2.  It is expected that this contract will start prior to TAC-1.
[image: image5.emf]Designation Analysis Cycle Description Start End

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

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

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.
[image: image6.emf]Designation Milestone Review Description

Preparation 

Start Date 

Review 

Date

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

Altair SRR Altair Project System Requirements Review Oct-09 Dec-10

Altair SDR Altair Project System Definition Review Mar-10 Dec-11


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